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1. EiaaywYn 

H paySafa e^dTrAcuon. tou Internet koi tou World-Wide Web 5rnJioupYn aav Tr l v 
avdyKn vewv Tporrcov avdTTTu^n? Kai 5iavo|jr|g tou Aoyiouikou. Oi aTraiTriaeic; auTec; o5n.Yno"av 
oti"|v 5r)|JioupYia ir\q yXibaaaq TrpoYpauuaTiouou Java, otto ti"|v eiaipfa Sun microsystems ™. 
H Java axe5idoTr)Ke ue okotto ti"|v avarrTu^n ecpapuoytjov rrou 8a Tpexouv oe eTepoYevn 
5iKTuaKd rrepipdAAovTa. 

H Java ex £| Ta okoAouSo xapaKTripiOTiKd 

• AvTiK£iu£vooTpa(phc (ouoi6ti"|T£c; evtoAcjov ue ir\ C++). 

• Anmoupyfa ave^dpTnTcuv ecpapuovcuv kqi applets (applet = TTpoYpduucna rrou 
TrepiAaupdvovTCM oe HTML aeAfSec; koi ekteAouvtcm otto tov Web Browser). 

• Efvai Interpreted vAtjuooa. Auto an.uafvei 6ti o Java compiler 5ev rrapdYei ekteAeoiuo 
k(jo5iko aAAd uia uopcpn ipeu5oK(ju5iKa (bytecode) to ottoio otto uovo tou 5ev Tpexei oe 
Kauia ur)X avr l- ripoKeiuevou Aoittov va eKTeAeoTef aTraiTefrai n xPn ar l ev0 ? interpreter 
(=5iepunvea) yia va ueTOTpeipei to bytecode oe TrpayuaTiKO ekteAeoiuo kcuSiko. Auto to 
xapaKTripiOTiKO 5ivei ir\ SuvaTOTnja oto Java bytecodes va uTropouv va Tpexouv oe 
OTroio5riTTOT£ |j nx^vn M a . kotco otto OTroio5r|TroT£ AeiTOupyiKO, apKef va exei eYKOTaoTaSef 
evac; Java interpreter. ETrfonc; eva dAAo xapaKTripiOTiKO tou Java bytecode efvai to uiKpo 
tou ueyeSoc;, (uoAic; AIyo Kilobytes). Auto to Kdvei i5aviKO Yia u£Td5oor) ueau) tou 5iktuou. 

• KaTaveunuevn (distributed). AnAa5r| eva TTpoYpauua oe Java efvai 5uvoto va to cpepouue 
otto to 5(ktuo koi va to Tpe^ouue. En\ar\(; efvai 5uvoto 5iacpopeTiKd KOuudTia tou 
TrpoYpduuaTOc; va epSouv otto 5iacpopeTiKd sites. 

• AacpaAnc (secure). Ito 5(ktuo oucjuc; eAAoxeuouv TroAAoi Kfv5uvoi y\a tov xPn aTr l - 
TrapaAr|TTTn uiac; 5iKTuaKr|c; ecpapuoYnc;, y 1 ' auT0 H Java exei oxe5iaoTef ctoi woTe va 
eAaxiOTOTTOieiTai n TTiSavoTnja TrpoapoAnc; tou ouaTnuaTOc; tou xpn aTr l aTT0 kottoio applet 
ypauuevo Yia tctoio okotto. 

• Efvai multithreaded . H Java uTrooTn.pfCei eYY£vcuc; Tr l v XPn ar l ttoAAcuv threads. 
ripoKEiuevou va to ettituxei outo oe ouoTh.uaTa ue evav eTre^epYaoTh., to Java runtime 
system (interpreter) uAonoief eva 5iko xpovo5pouoAoYnjr| (scheduler), evw oe ouoTnuaTa 
nou uTTOOTripf^ouv TToAueTre^epYaofa n 5n.uioupYfa Tlj0V threads avaTfSeTai oto AeiTOupYiKO 
ouoTi"|ua. Ouoiko 6Aa auTd efvai aopaTa tooo otov TrpoYpauuaTiOTri 600 koi otov xPHOTr). 

• YTTOOTnpfCei multimedia ecpapuoyec Me outo evvoouue oti n Java napexei euKoAfec; OTn. 
5r)|JioupYfa multimedia ecpapuoYwv. Auto eTriTuyxdveTai tooo ue Tn.v eueAi^iac; Tn.£ oav 
YAcooaa 600 koi ue tic; TrAouoiec; koi ouvexwc; euTrAouTi^ouevec; (3i|3Aio9r|Keg ir\<;. 



1.1 Ta £p ya Ae fa tt| q J ava 

AkoAouScjuc; Trapouoid^ovTai ev auvTOufa 6Aa to epyaAefa ttou epxovTai ue to Java 
Java 2 Platform Standard Edition (J2SE), ir\q Sun microsystems. H Trapouoa eK5oar) ir\q 
Java koi tou J2SE efvai n Java 2 eK5oor) 5.0. 

• javac Efvai compiler ti-|c; Java. H xPn ar l T0U aT0 command-line efvai : javac 
<6vojja apx£iou>. E5co va onueKjuaouue oti to javac 5ev TrapdYei eva apxefo ue 6Aov tov 
k(jo5iko, aAAd xwpiOTO apxefo Yia Kd8e KAdor). Ta apxefa twv KAdaewv ovoud^ovTai : 

<6voija KAaor)q>. class. 

• Java Efvai o interpreter th? Java. H xpnor) tou efvai n £^H<; : Java <K.Aaor}>, ttx Java 
myClass kqi oyi Java myClass. class. 

• javaw (MONO oto Windows 95/NT) Efvai Trapouoio ue to Java ue uovr] Tr)v 5iacpopd 
oti 5ev xpeid^eTai shell Yia va Tpexei. 

• jdb Efvai o Java debuger. 

• javah KaTaoKeud^ei C files koi stub files Yia Kdnoia KAdor). Auto to apxefa efvai 
aTrapafTr)Ta otov SeAouue va uAoTroinoouue KdTroiei; otto th; ue865ouc; ir\c; KAdoir; oe C, 
TrpdYua ttoAu OTrdvio. 

• javap Efvai o Java disassembler. 

• javadoc Efvai eva TrpoYpauua yia auTOuaTr) KOTaaKeur) documentation. Efvai apKeTd 
xphaiuo othv KaTaoKeuri (3or)9ri|JdT(jov koi tcxvikcov avacpopcov yia ecpapuoYei; 
OTroiou5r|TTOTe ueYeSouc;. 
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appletviewer Efvai eva TrpoYpauua to ottoio |ja<g £ttitp£tt£i va Tpexouue kcm va 

XpnoiuoTroiouue to Sidcpopa applets oe Java. Oi stand-alone ecpapuoYec;, cuotooo, 5ev 
Tpexouv otov appletviewer aAAd KOTeuSeiav otov Java n. javaw. 



1.2 AnM'oupYia piaq Java t<pap[io\f\q 

Me to OKoAouSa pnuaTa uTropef va KaTaaKeud^eTai |jia ave^dpTnjn. Java ecpapuoYn 
(stand-alone application). 

An.|JioupYnoT£ to apxeio TrnYaiou kcjuSiko HelloWorldApp.java ttou va Trepiexei tic; aKoAouSec; 
evToAec;: 

* The HelloWorldApp class implements an application that 

* simply displays "Hello World!" to the standard output. 
*/ 

class HelloWorldApp { 

public static void main(String[] args) { 

System.out.println("Hello World!"); //Display the string. 

} 
} 

KdvTE to Compile xpn ai M 0TT0|tj;jVTa ? T0V J ava compiler: 
javac HelloWorldApp.java 

O compiler 8a SnuioupYnaei to apxeio HelloWorldApp. class 

EkteAeote Tr)v ecpapuoYn koAcuvtoc; tov Java interpreter: 
java HelloWorldApp 

©a 5erre othv o86vr) aac; to unvuua "Hello World!" 



1.3 AriMioupvia svoq Java Applet 

Me to OKoAouSa pnuaTa uTropei va KaTaaKeud^eTai uia Java applet. 

ArnJioupYHOTe to apxeio TrriYaiou kcjuSiko HelloWorld.java ttou va Trepiexei tic; aKoAouSec; 
evraAec;: 

import java.applet.Applet; 
import java.awt.Graphics; 

public class HelloWorld extends Applet { 

public void paint(Graphics g) { 
g.drawString("Hello world!", 50, 25); 

} 
} 

KdvTe to Compile xpn ai M OTTO|lj0VTa ? T0V J ava compiler: 
javac HelloWorld.java 

O compiler 8a SnuioupYnaei to apxeio HelloWorld. class 

Ari|JioupYnaT£ to HTML apxeio Hello.html ttou 8a KaAei to Applet. To apxeio outo 8a TrpeTrei 
va ppioKeTai oto i5io directory ue to apxeio HelloWorldApp. class. 
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<HTML> 

<HEAD> 

<TITLE> A Simple Program </TITLE> 

</HEAD> 

<BODY> 

Here is the output of my program: 

<APPLET CODE="HelloWorld.class" WIDTH=150 HEIGHT=25> 

</APPLET> 

</BODY> 

</HTML> 

OopTLJOTe to HTML apxeio oe kottoiov Java-enabled browser rrx tov Internet Explorer kcn 6a 
5erre to aTTOTeAeopa "Hello World!" peaa and tov browser. 



1 .4 Xpf\o\[izq 5i£u6uva£iq Internet via Tr|v Java 

KAeivovTac; to KecpdAaio outo TrapaSeTOupe KdTroiecj 5ieu6uvaeic; tou Internet ttou Trapexouv 
nAnpocpopiec; koi xpnaipec; oSnYiE? Y ia Tr l vAioooa TrpovpappaTiapou Java. 

Java Tutorial: 

http://iava.sun.com/docs/books/tutorial/ 
nepiex £| avaAuTiKO eicrraiSeuTiKd uAiko koi evaiopaTiopeva Trapa5eivpaTa via dAa to SepaTa 
ir\q vAioooac;. MTroperre va avacpepeaTe oe outo ottote xpeid^eTai va avTAr|oeT£ TrepiaodTepec; 
nAnpocpopiec; oxetiko pe kottoio 6epa ttou avacpepouv oi anpeiiooeic;. 

Java API : 

http://iava.sun.eom/j2se/1.5/docs/api/index.html 
noAu xPn CT| Mn 5ieu6uvor| ttou efvai OKonipo va ir\v exeTe ovoikth otov TrpovpappaTi^eTai oe 
Java, riepiexei to Application Programming Interface th? Java (Java API) 5r)Aa5ri oAecj thc; 
KAaaeic; ttou 5ia6eTei n Java opaoarroiripevec; avdAoYa pe tic; AeiTOupviec; ttou Trpoocpepouv at 
evdTrnec; (TraK£Ta), Tqv TrepiYpacpri ti"|c; AeiTOupviac; Kd6e KAdancj KaSwc; koi twv pe6d5ouc; thcj. 

Java Platform: 

http://iava.sun.eom/i2se/1.5.0/download.isp 
H Java TrAcncpoppo: pe to epyaAeia ttou avacpep6r|Kav oti"|v napdYpacpo 1.1. Eivai to 
EKTeAeoipo Trpdvpappa ttou TrpeTrei va evKaTaaTnoeTe otov uTroAoYiOTn oac; coote va efcne oe 
9eor) va TrpovpappaTi^eTai oe Java. To ouyKeKpipevo EKTeAeoipo oac; evKaSiOTd koi to JRE 
(Java Runtime Environment) otov Web Browser tou unoAoviOTn oac; edv outo 5ev exei f\or\ 
eyKaTaoTaSei. To JRE 5ivei th 5uvaT0Tr|Ta oto Web Browser oac; va eiaeAei Java applets. 
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2. EiaayuYn otov avnK£i|j£vooTpaq>n Trpovpc(|JM aT|cr M6 

O avTiK£i|j£voaTpacpr|c; TrpoYpauuaTiouoc;, (OOP - Object Oriented Programming), 
eivai |jia TrpoYpauuaTiaTiKri cpiAoaocpia ottcuc; Kai o ttpootoktikoc; n o Aoyikoc; 
TrpoYpauuaTiouoc;. luucpcuva |j£ tov OOP eva TTpoYpauua AEN aTTOTeAeiTai ano to 5e5ou£va 
Kai tov Kw5iKa ttou to ETre^epYd^eTai aAAd and avTiKEijjzva (objects) to orroia euTrepiexouv to 
5e5ou£va Kai to orroia (avTiKEiueva) avTaAAdaoouv ueTa^u touc; TrAnpocpopiec; koi ui"|vuuaTa 
rrpoK£i|j£vou va ettiteuxQei o otoxoc; tou TrpoYpduuaTOc;. Ha TrapdSeiYua £Otw oti exouue £va 
ouoTi"|ua ttou rrepiAaupdvei |jia pdor) SeSouevwv kciScjoc; koi user interfaces u£ to orroia 01 
XPHOtec; £ttikoivu)vouv Kai aAAr)A£TTi5pouv U£ Tr)v B.A.. 



Bdar) AeSojievcov 




User Interface - 1 



User Interface - 2 



Ta Uls oteAvouv tic; evtoAec; tcjuv xpn aT(J ^ v othv BA koi rrapouoid^ouv oti"|v o86vr) tic; 
arravTrioeic; ttou Aaupdvouv. Ar)Aa5ri 6Ao to TrpdYpauua arroTeAeiTai otto eva avTiKeiuevo BA 
koi 2 avTiKEiueva Ul to ottoio dvai oAdi5ia (aAAd £^UTrr)p£TOuv dAAouc; xPn aT£ S)- Iuvettcuc; o 
kcjoSikoc; ttou 8a YPdcpaue 8a Trepidxe tov opiouo evdc; ovtikeiuevou BA, tov opiouo evdc; 
avTiKEiuevou Ul koi ti")v KOTaoKeuh evdc; BA koi 2 Ul aVTIK£IU£VU)V. 

OpoAoyia 

O kcuSikoc; ttou opf^ei eva avTiKduevo Ad/ETai KAdan (class) tou ovtikeiuevou outou. 
H KAdor) xPn aiuOTTOI£n " ai aav l-") T P a V| a Tr l v KaTaaKeun. TravouoidTUTrcuv avTiYpdcpwv - 
avTiKEiuevcov. Ta avTiKdueva - avTiYpacpa, Ad/ovTai otiyuiotutto (instances) ir\q Kkaar\q anjif\<; 
koi n KcnaoKtuf] koi apxiKOTroinon evdc; otto auTd Aeyetoi instantiation. 

Inuefcoon 

To avTiKeiuevo auTd Ka8' eouto dvai uia ovTOTnja oth uvnur) n OTroia Trepiexei 
5e5ou£va KaScuc; koi ueSdSouc; ueocu tcuv ottoicjuv uTropouue va aAAdcjouue to 5e5ou£va ri va 
£TTiKOiv(jovr)oouu8 ue to avTiKduevo. AvTi8£Ta r) KAdor) dvai ottAux; eva ttpotutto Yia ti")v 
5r)|JioupYia avTiYpdcpcuv tou i5iou ovtikeiuevou. Eivai 5r)Aa5r) oti dvai o Tuttoc; AeSouevcov Yia 
tic; u£TapAr|T£c; (otov 5our|U£vo TrpoYpauuaTioud). 



2.1 Aoprj £voq TTpoYpaMMa T< >? °"£ JAVA 

< ElIArarH ETOIMQN KAAIEQN AnO TH BIBAIOOHKH > 
<OPIIMOI NEAI KAAIHI> 
<OPIIMOI NEAI KAAIHI> 

K.O.K. 

Mia otto dAec; tic; kAooeic; 8a Trai^ei to pdAo ti-|c; acpeTnpiac; tou TrpoYpduuaTOc;, ue 
dAAa AoYia 8a dvai aav thv main() ir\c; C. AvaAuTiKOTepa, 8a avaAdpei va KOTaoKeudoei to 
avTiKEiueva ttou xp£id^£Tai to TrpdYpauua, u£ ir\ xpn ar l TWV kAooewv ttou opioaue n cpepaue 
otto th (3i(3Aio8r)Kri. Ouoiko thv apxiKri KAdor) 8a ir\v uTro5d^ouu£ eudc; otov 8a ^eKivnoouue 
tov interpreter th^ yKwaaaq. 

IHMEIQIH: H napc/nava) £TT£^,r\yr]ori 5ev eivai cittoAutojc; aKpifiiic; ojotooo dieuKoAuvei 
aqjjavTiKa rr/v Kmavoqaq rrjg 5ojji)q £vog TrpoypajjjjaToq JAVA. 



EiaaywYn cnr|v yAcuoaa TrpoYpauuaTiauou Java 



2.2 Mia au^rJTriCTri CTX £TIKa M £ Ta avriK£f|j£va <7Tr| JAVA 

Ottwc; £iTru)8r|K£ Kai Traparravcjo Ta avTiKefueva nepiexouv 5e5oueva Kai napexouv 
ue8d5ouc; yia ti"|v eTre^epyaoia twv 5e5ouevu)v outcuv KaScuc; Kai yia ti"|v eTriKOivcuvia |j£ aAAa 
avnK£f|j£va. Ac; eupaSuvouue Aiyo nepioodTepo at auiiq tic; evvoiec;. 

Kot' apxnv Ta 5e5oueva uTropei va efvai aAAa avTiK£f|j£va ttou nepiexovTai ueoa at 
eva dAAo avTiK£f|j£vo n uTropef va £fvai KOivec; ueTapArnec; ottcoc; tic; yvcupi^ouue otto thv C koi 
ti-|v PASCAL. Tic; ueTapAnjec; koi to avTiK£f|j£va auTd to KaAouue nedia r) instance variables 

TOU aVTIK£l|J£VOU. 

l£ auTO to anueio va TrapaTnpnoouue oti |jfa KAdar] uoid^ei |j£ eva structure ti"|c; C to 
OTrofo UTropei va Trepiexei KOivec; ueTapArnec; n ueTapArnec; ttou TrpoEKuipav ano aAAa 
structures. 

EnmAeov ufa KAaor) (n eva avTiKeiuevo) rrepiexei koi ueSdSouc; yia thv eniKOivcuvia 
tou ue tov ffai koojjo, 5r|Aa5r| to aAAa avTiKefueva. 

Oi ue8o5oi auToi uAottoiouvtoi oav auvapTnaeic; napduoiec; ue auuc; tqc; C. Dtov Aoittov 
kottoioc; 8eAei va c/nr|oei koti otto eva avTiKeiuevo, (n evaAAaKTiKd va OTeiAei eva unvuua - 
annua), 5ev exei Trapd va KaAeoei - eKTeAeaei thv avTfaTOixn ue8o5o tou avTiKeiuevou. Auto 
yiveTai ttoAu anAd wc; ecjnc; : 

<AvTiKe(uevo>.<ue8o5oc;>(<A(oTa napaueTp(juv>); 

n.x- 

mycar.startEngine(); 

Auto to axn.ua uac; Suui^ei ttoAu tov Tpdno npdapaonc; at ufa ueTapArnri ttou 
TrepiexeTai at eva structure thc; C. Eniaric; va anueujuaouue oti uia ue8o5oc; unopei va KaAef 
aAAec; ue865ouc; tou (5iou avTiKeiuevou f\ va enecjepydc^eTai to ne5ia tou. cpuaiKd unopei va 
KaAef koi ue665ouc; cjevcuv avTiKeiuevcuv ecpdoov exei kottoiov 5efKTr) at auTd. 

IHMEIQIH 

E5co ef5aue eva ttoAu anou5aio xapaKTripiOTiKO tou OOP. Auto efvai to va unopei va 
KpaTa to 5e5oueva tou Kpucpd ano to aAAa avTiKefueva aAAa koi va npoacpepei ue865ouc; ue 
tic; onoiec; unopouv aAAa avTiKefueva va eniKOivtjuvouv koi va aAAr|Aeni5pouv uacj tou. 
EnmAeov o kcuSikoc; ttou uAonoiei auTec; tic; ue865ouc; efvai dyvcuoTOc; at aAAec; KAdaeic; f\ 
avTiKefueva. 

'Etoi exouue thv 5i"|uioupyia evoc; interface eniKOivcuviac; avec^dpTrnou ano Tqv 
uAoTToinor) koi ti")v eaunepiKri 5our) tou avTiKeiuevou. Auto AeyeTai implementation hiding ttou 
efvai uia uopcpn data abstraction. 

'YoTepa otto to napandvw unopouue va 5ouue ncuc; opi^ouue eva avTiKeiuevo ii ue 
aAAa Adyia ncuc; opi^ouue thv KAdar) tou. 

2.3 Op\a[i6q kAcktewv air|v JAVA 

Mia KAdar) thc; Java uoidc^ei apKeTd ue eva structure ti-)c; C. Ar)Aa5r| exei ir\v aKdAou6r) 
5our| : 

class <class_name> { 

<data_type or class_name> <variables or objects>; 

<returned type> <method_name> (<parameter list>) { 

<method body> 
} 

<data_type or class_name> <variables or objects>; 

<returned type> <method_name> (<parameter list>) { 

<method body> 
} 
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K.O.K. 

} 

n.x- 

class Apple { 

int num_of_vitamins; //nedio 

int countVitaminsQ { // pidodoq 

return num_of_vitamins; 
} 

Vitamins v1, v2, v3; //nedia 

Vitamin getVitamin(int num) { // pidodoq 

return ....; 
} 
} 

To num_of_vitamins efvai |jfa KOivn. u£TapAr)Tri tuttou int. IxenKd |je touc; tuttouc; 
5e5o|jev(jov tcuv koivcjuv u£TapAr)TU)v ti"|c; Java (ttx int, float, char kAtt), 8a uiArioouue Aivo 
apyoTepa. AvTiSeia to Vitamins eivai 6vo|ja [Jiaq KAdonc; koi ouvettcjuc; to v1, v2, v3 8a eivai 
avTiKdueva thc; KAdonc; Vitamin n. KaAuTepa avacpopec; (koti oav 5eiKT£c;) oto avTknoixa 

aVTIK£i|J£Va. TeAOC; pA£TTOUU£ OTI Ol U£0O5OI UTTOpOUV Va £\OUV £TTIOTp£(p6|J£VO TUTTO TOOO 

£vav arrAo tutto 5£5ou£vcjuv 600 kcm |jfa KAdor). 

r£VIKd 

MTTopou|j£ va 5r)A(jovou|j£ to rr£5ia koi tic; u£865ouc; |j£ orroia OEipd SeAouue. ETrioric; 
uTropouue va to xpn ai l J0TT0|0l J|-i £ TTPiv aKOur) to 5nA(jooou|j£. Qotooo ouviOTdiai to TT£5ia va 
TOTro8£TOuvTai oti"|v apxn ir\q KAdon.c; coote o kcjuSikoc; va eivai mo euavdvvcuoTOc;. AKOur) n 
TOTro6eTnon. KaTOTOTriOTiKijuv oxoAiwv auupdAAei oriuavTiKd oti"|v peATicuor) ir\<; 
avavvcjuoiuoTriTac; tou TTpovpduuaTOc; koi SieukoAuvsi tqv 5ia5iKaoia aTroocpaAudTijuaric; 
(debugging). 

class test { 

float add2Accum(float f) { //Add to accumulator, 

return (Accumulator += f); 

} 

float Accumulator = 0.0; // The accumulator. 

} 

Ha touc; tuttouc; SeSouevwv (n. primitive types) ti"|c; Java, ti"|v pipAio8r)Kri koScoc; koi 
via tic; evtoAec; (statements) ttou xpn aiuOTT oiouu£ aT0 acuua tcuv ueSoScuv, 8a uiAn.oouu£ Aivo 
apyoTepa. 



2.4 KAr|povo|jiK6Tr|Ta (inheritance) 

Eivai ur)X aviau 6s EKeivoc; o OTroioc; £ttitp£tt£i ae uia KAdor) B va KAr)povour|a£i 
TT£5ia koi u£865ouc; otto uia KAdor) A. Aeue oti n "B KAripovouei otto ti"|v A". Ta avTiKdueva 
(instances) ti-|c; KAdonc; B exouv Trpoopaon oto 5e5ou£va koi tic; ueSdSouc; ir\c; KAdonc; A 
Xwpic; va xp£id^£Tai va to cjava5r)A(joaouu£. Ar)Aa5r) eivai oav va avTivpdipaue to Trepiexdueva 
thc; KAdonc; A othv KAdor) B. Akouh, va ttouue oti via va 5r)Acjoaouu£ oti n B KAnpovoud otto 
ti"|v A xpn aiuOTT oiouu£ Tr l v 5£OU£uu£vr) hii,r\ extends : 

'Eva TTapdSeivua oejava : 
class A { 

int a; 

void add(int x) { 
a += x;} 
} 
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class B extends A { 

//Ta 'a' koi 'void add(int x) {...}' uttovoouvtcii. 
int prey; 

void sub(int x) { 
prey = a; 
a -= x; 



} 



} 



BAettouue 5r)Aa5r| oti air\v Khaar\ B 5ev ^avaYpdcpouue tov kcju5iko ttou acpopd to a 
kcn to void add(int x). Auto uac; OTraAAdaaei otto onuavTiKd TrpoYpa|j|jaTiOTiK6 cpdpTO. ETrionc; 
(3A£ttou|J£ oti uTropouue oti"|v B va SnAwoouue vea TT£5fa koi ueSdSouc; koi etoi va 
£TT£KT£fvou|j£ ir\ AeiTOupYiKOTnja ti"|c; KAdoric; auTr|c; oe ox£or] ue Tr l v A. 

Efvai 5uvoto oi u£0o5oi nou opf^ovTai oth B va xPn aiuOTTOIOUV Ta TT£5fa ttou 
5nAw8nKav oti"|v A koi va KaAouv tic; u£0d5ouc; ttou opia8r|Kav o' outhv (ti"|v A), n.x- 

class B extends A { 
int squareQ { 

return a*a; 

} 

void increaseBylQ { 

add(1); 
} 
} 

EttittAeov efvai 5uvoto n KAdor) B va |j£Ta(3dAA£i Kdnoia otto to r|5r| UTrdpxovTa 
TT£5fa n u£0d5ouc;. fia Trapd5£iYua : 



class B extends A { 
a : float; 
void add(int x) { 



// AAAa&i tov tutto rr\<; a. 
//AAAa&i rryv add(int x). 
//Auto Myerai overriding. 



a = a + ((float) x); 
print(a); 



} 



Ottcjuc; avacp£p£Tai koi oto Trapd5£iYua H u£Ta|3oAr| kottoiou tt£5(ou n |j£865ou, nou 
KAr)povo|jr|8riK£ and tqv KAdor) A OTr)v KAdan B, Aeyetoi unEpKaAuqjn (overriding) tou 
Tre5fou/|j£8d5ou ti-|c; A otto to avTfoTOixo TT£5io/u£8d5o ir\c; B. 

npoo£^T£ oti n u£8o5ocj ti-|c; B ttou Kdv£i override £X£i to i5io dvo|ja, AiaTa 
TrapauETpcuv koi £TTiOTp£(pd|j£vo tutto |j£ outhv ti"|c; A. Av 5ev Efvai to i5ia tote 5ev exouue 
UTrepKdAuipri aAAd opioid uiac; viae; u£0d5ou. 

OpoAoyfa 

H KAdor) B, (TrapaYd|j£vr)), Aeyetoi UTTOKAdor) (subclass) Tn<; A n TrapdYCOYn KAdor) n 
Trai5i ir\q A. H A Twpa Aeyetoi uTrepKAdor) (superclass) ir\<; B n TrapdYOuoa KAdor) n TTOTepac; 
ir\q B. H 5ia5iKaoia auTri Aeyetoi subclassing. 

Bepaia otto ti")v A uTropouv va npoKuipouv koi dAAecj kAooeic; ektoc; otto ti"|v B. 
EttittAeov koi otto ti")v B UTropouv va TrpoKuipouv veec; UTTOKAdoeic;. Ar)Aa5ri n 
KAnpovouiKOTHTa 5r)|JioupYei M ia 5ev5piKr| auoxeTior) ueto^u tcuv KAdoewv. n.x- 



( 


:lass A 




class D 





class B 



class C 
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Ito naparravu) TTapdSEivua H A efvai superclass tcuv B koi D. H B efvai superclass ir\<; C, 
£ttou£V(juc; n A efvai superclass kcm ir\q C! (ueTapanKri i5idTi-|Ta). ETTianc; 01 B, D efvai 
subclasses tit; A, evco n C efvai subclass tooo ir\q B oao Kai tit; A. Quoikcj n C 8a rrepiexei 
to 5e5ou£va Kai tic; ueSdSouc; Kai tit; A Kai tit; B. 

OuaiKa dAa doa avacpepSriKav ax£TiKa ue to overriding koi ir\ SuvaTOTnja 
Trpoopaoir; oe TT£5ia/u£8d5ou<; twv uTTEpKAaoEcov ioxuouv tooo via tov TraTepa oao koi via 
tov TraTEpa tou TraT£pa k.o.k.. Ar)Aa5ri n C unopei va 5ei oAec; tic; ueSdSouc; tit; A kcm cpuaiKd 
uTTopei va touc; Kdvei override ecp' doov 5ev to exei Kdvei n B. 



Inusicoan - 1 

Oaec; KAdoeic; 5ev KAnpovououv pr)Td Kdnoia dAAr) KAdar) tote uTrovoeiTai oti 
KAnpovououv Tqv KAdar) Object n OTroia TrapexeTai ua^i ue tov compiler Kai ue ti"|v pipAio8r|Kr| 
etoiucuv KAdaecov (via IO kAtt). 'Etoi exouue to TrapaKdTco axn.ua : 



class Object (*) 




class Socket (*) class InputStream (*) 



class A 



class mySocket 




class D 



class B 



class C 



Oi KAdaeic; ue aoTepioKO (*) TrapexovTai ua^i ue tov compiler evco oi KAdaeic; A, B, C, 
D, mySocket eivai opiouevec; otto tov xPHOTr). 

Inudcuan - 2 (oi u£Ta3AnT£C this kqi super) 

Dtov KdTTOia KAdar) uTrepKaAuTTTei-ueTapdAAei (overrides) uia u£0o5o ttou 
KAr)povdur)a£ otto tqv unEpKAdar) ir\<; tote Trpocpavcuc; opf^ei uia vea u£0o5o. O opioudc; 
auTr)<; Tn<; veac; u£0d5ou £UTro5i^£i ir\v subclass otto to va uTropei va KaA£i ti")v u£0o5o ttou 
opiaTr)K£ OTr)v uTT£pKAdar) tit;, n.x- 



class A { 

void doSomethingQ { 



} 



} 



class B extends A { 

void doSomethingQ { 



} 



} 



// "YmpKCtAumei" (overrides) rr/v 

//doSomethingQ rnq Khdor\q A. 



A o1; 

B o2; 

o 1 . doSomethingQ; 

o2. doSomethingQ; 



// KaAeirai n doSomethingQ Trig A. 
// KaAeirai r\ doSomethingQ rng B. 
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Av n Khaor\ B n Kdrroia rrapdYWYn Tr K (ttX H KAdar) C) 6eAei va xpn aiuOTTOi n°"£ | Tr l v 
doSomethingO ti-|c; A tote 5ev urrop£f va to Kdvei outo d|j£aa, aAAd udvo |j£ euueoo Tpdrro, 
£cp'daov p£(3aia n yAcoaaa rrpopAETTEi evav. 

H Java rrap£X£i £vav tetoio Tpdrro o orrofoc; exei w? £^r|£. Kd0£ <popd nou 
5r)|JioupYOU|j£ |jfa urroKAdon B, rrx ti"|c; A, n Y^wo"aa 5r|uioupY£f auTduaTa ir\ u£TapAr|Tr| - 
5efKTr| super n orrofa 5efxvei oti"|v urr£pKAdori ti"|c; 5r)A ti"|v A. 'Etoi otov SeAouue va 
KaAeaouue |jfa ue8o5o ir\<; A oti-|v orrofa exouue kovei override, (rrx T| "l v doSomethingO), T0T£ 
Tr)v KaAouue w£ £^riq : 

super.doSomething(); 

Enfant n Java ua£f |j£ thv super 5r|uioupY£i koi thv this n orrofa £fvai uia u£Ta(3Ar)Tr| 
(5efKTr|<^) ttou Befxvei oto f5io to avTiKduevo. To this £fvai xpn aiuo aTI S £ Cn? 5uo rrepiTrKjuaeic; 

a) Dtov ufa rrapdueTpoc; Kdrroiac; u£0d5ou £X£i to f5io dvoua u£ Kdrroio rreSio tit; 

Khaar\<;. 

class A { 

int a; 

void set(int a) { 

this, a = a; 

} 
} 

P) Dtov eva avTiKduevo 6eAei va 5wo£i eva BefKTn tou oe eva dAAo. 'Etoi to 5euT£po 

avTiK£fu£vo 8a urropd va KaA£f tic; u£0d5ouc; tou rrpwTOU. 

class A { 

void make_a_new_object() { 
B tmp; 

// create a new instance of B and store it in tmp. 
// Then give tmp a pointer to you. 
tmp.owner(this); 
} 
} 



2.5 YTT£pq>6pTU)ar| (overloading) 

flpiv rrepdoouue otouc; Tpdrrouc; 5r|uioupYiac; ovtikeiuevijov ac; 5ouu£ to rrapaKdTcu 
Kouudn k(jo5iko, to orrofo £fvai ocooto. 

class number { 

int a; 

void add(int x) { 
a += x; 

} 

void add(float f) { 

a += ((int) f); 

} 

void add(number n) { 

a += n.get_a(); 
} 

int get_a() { 

return a; 
} 
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BAettouue 5n.Aa5r) oti n a\jvapir\or\ void add(...) xpn ai M 0TT0|£ i Tai ttoAAe? (pope? (3) 
aAAd Ka8e cpopd |j£ SiacpopeTiKr) Aioto TrapaueTpcuv. Auth n £Travaxpr|0"iuoTroir|ari T0U fSiou 
ovouoto? Aeyetoi uTTEpcpopTuar) (overloading) tou ovouoto? outou. 

ZTiq object oriented yAwooe? eTTiTperreTai o opioud? |jfaq u£0d5ou ue ti fSio 6vo|ja 
5uo n TrepiaodTepe? cpope? apKei va exouv 5iacpopeTiKe? Aiotc? TrapaueTpcuv. riapd5eiYua : 

aMethodQ, aMethod(typel), aMethod(type2), aMethod(type1 , type2), aMethod(type2, typel). 

OAe? oi Traparrdvu) ue8o5oi eivai Siacpopeme? ueTa?u tou?. 'Etoi, koto ti"|v Khf\or\ 
Hiag ue865ou kot' apxnv e?eTd?"eTai to dvoud th? koi eneiTa e^eTd?"eTai koi n Afoia tcuv 
TTapau£TP(jov Tn<^, doov acpopd to TrAr|8o?, tov tutto koi th o£ipd tujv TrapaueTpcuv. Auto eivai 
|jia jjopcpn TroAuuopcpiouou. 



2.6 KaTa<7K£uaaT£s (constructors) 

Kd8e KAdor) 5ia0£T£i touAoxioto |jfa ue6o5o n OTroia ekteAetoi koto ir\ 5r)uioupYia 
evd? otiyuiotuttou Tr)?, (5r)A. koto ir\ 5r)uioupYia evd? object ir\q KAdor)? auTr)?). Aut£? oi 
ue8o5oi AeyovTai KaiaaKeuaaTE? (constructors) Tr)? KAdor)?. Ikotto? tcuv constructors eivai n 
5eaueuor) uvnur)? Y'Q tqv KOTaoKeur) tou avTiKeiuevou Ka8u)? koi n Sievepyeia KaTdAAr)Awv 
apxiKOTTOirioecov. O TTpoYpauuaTiaTri? uTropei va opioei ttoAAou? constructors yia uia KAdor) 
aAAd yia ^r^ 5r)uioupYia evd? avTiKeiuevou (otiyuiotuttou) UTropei va KaAeoei udvo evav and 
outou?. Ouoiko n eTriAoYn eivai eAeuSepr). 

Av ducu? o TTpoYpauuaTiaTri? 5ev opioei Kaveva constructor tote n Y^woaa KaAei 
evav constructor Tr)? uTrepKAdar)? (kottoiov ttou 5ev 6eAei TrapaueTpou?) n 5fvei ur)vuua 
Ad8ou? av 5ev ppei kottoiov tetoio. 

'Eva 9eua ttou ttpokutttei eivai to ttcju? opi^ovTai oi constructors. Iti"|v JAVA 
opi^ovTai onco? aKpipcu? koi oi anAe? ue8o5oi ue udvr) ir\ 5iacpopd oti exouv to i5io dvoua ue 
ti")v KAdor), ttx : 



class A { 






int 


n; 




A(){ 


n=0; 


// Constructor 


} 






A(intx){ 


// Constructor 




n = x; 




} 







} 

le auTnv Tr)v TrepiTTTCjoar) oi constructors ^exwpi^ovTai ueto^u tou? and ti? AiaTe? twv 
TrapaueTpcov tou?. ETriar)?, oi constructors 5ev exouv £TTiOTp£(p6u£vo tutto, oute void. 
(BAette to TTapaTTdvco Trapd5eiYua). 

H KaTaoKEur) evd? veou avTiKeiuevou yivetoi co? e?n?: 

A a; 

a = new AQ; 

n 

a = newA(5); 

IHMEIQIEII 

1. O constructor ue Kevr) AiaTa TrapaueTpcuv KaAefrai default ri null constructor th? 
KAdor)?. Av Aoittov r) KAdor) ua? KaAeiTai A koi Kdnoia UTTOKAdar) Tr)? (eotw) B 5ev ex £l 
opiaei 5ikou? th? constructors tote xpn°"i|-i OTTOien " ai ° default constructor Tr)? A. 

2. Mia u£0o5o? evd? ovtikeiuevou (otiymiotuttou) 5ev unopei va KaAei tou? constructors. 
Auto eivai Aoyiko acpou to avTiKeiuevo 5ev exei OKdur) KaTaaKeuaaTei. 

3. Dtov eva? constructor KaAeiTai, npiv Kdvei OTi5r)TTOT£ dAAo KaAei tov default 
constructor th? uTrepKAdar)? tou yic thv 5r)|JioupYia koi apxiKOTroinar) twv neSiwv nou 
KAnpovououvTai and auTr). Ouoiko koi o constructor th? uTrepKAdar)? KaAei evav 
constructor th? Sikh? tou uTrepKAdar)? k.o.k.. 
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4. O TrpoYpa|j|jaTiaTr|c; uTropd va opfaei Karroiov constructor etoi uxrre koto to 
instanciation va unv koAeoei tov default constructor tit; uTrepKAaoir; aAAa outov ttou o 
(5ioc; (o TTpoYpauuaTiaTr|i;) 6eAei. Auto ETriTUYxdveTai av aav TrpcoTr) evToAr) tou constructor 
uac; paAouue ti"|v super(....); To super(...) zoib 5ev TrpoKEiTai yic thv u£Ta(3Ar)Tr| super ttou 
eioaue TrapaTTdvu), (ua^f ue thv u£Ta(3Ar)Tr| this), aAAa avTiTrpooumeuei Karroiov otto touc; 
constructor tit; uTrepKAaair;. Tov ttoiov otto auTOuc; avTiTrpooumeuei 8a zi,apir\Qz'\ and ^r\ 
AfoTa tcuv TTapauETpcov (tou super). 

5. Enfant onux; aKpipux; KaAefrai o super(...) etoi unopef va KAr)9£f koi o this( ) o 

OTrofoc; avTiTTpoa(jOTT£U£i KOTTOiov and touc; aAAouc; constructors ttou opfoTr)Kav OTr)V 
Tpexouoa KAaar). 

H Java Trapexei Trp6a6£T£c; euKoAiec; oti"|v KcnaoKZuf] koi x £| P iau0 Tlj0V strings 
(ouupoAoaeipec; xapaiaripcjuv) Aoyco tit; ueYdAir; or\\iaafaq touc; otic; ecpapuoYec;. 'Eva string 
oti")v Java eivai eva avTiKeiuevo tit; kAooit; String, koi exei 5uo tpottouc; KaTaoK£un<; : 

String str = new String("Hello, I am a new string!"); 

n 



String str = "Hello, I am a new string 



2.7 KaTacrrpocpn AvTiKcipcvuv (Finalization) 

le opiouevec; yhwaatc, ottioc; n C++ koi n Object PASCAL uTroaTn.pi££Tai koi n 
XPnor) tcov KaTaorpocpEcuv (destructors) uiac; KAaoir;. npocpavcuc; oi destructors eivai ueSoSoi 
nou Tepucm^ouv titv uTrapcjri evoc; otiyuiotuttou tit; avTiaTOixn? KAaoir;. Ootooo otitv JAVA 
to x a P aKTr lP iaT|K0 auT0 5iv uTTOOTripi^Tai acpou dvai aiTia AaScuv. OavTaoSerre yia 
TrapaSeiyua cm 5uo 5dKT£<; 5dxvouv oto i5io avTiKduevo koi oti ue xpnan. T0U £V0 S aTT0 
auTOuc; TepuaTi^ouue thv iiTrapc/i tou ovtikeiuevou. Tote o aAAoc; Sdian, 8a 5dxvei at aKupa 
5e5ou£va (dangling pointer). 

H JAVA oucuc; exei va avTiTrapaTa^ei evav aAAo aacpaAeoTepo tpotto y\a TepuaTiouo 
(finalization) tit; u-napi,r\<; evoc; ovtikeiuevou. O tpottoc; outoc; exei toe; e^n<^. To runtime system 
tit; Java £^£Td^ei koto 5iaoTnuaTa av Yia Ka8£ avTiKduevo uTrapxei touAoxioto evac; 5efKTr|<^ 
oe auTO. Av 5ev UTrapxei tote to avTiKduevo dvai axpnoro (garbage) koi n uvnur) ttou kotexei 
aTT£A£u8£pu)V£Tai. Oucjuc; ttpotou yivei outo KaA£iTai n ueSoSoc; void finalizeQ r\ OTroia ttpettei 
va Trepiexei kcuSiko yia clean-up. Tia TTapaSeiyua av to avTiKduevo exei okouo avowee; 
ouvSeoeic; oto 5(ktuo tote 8a tic; KAdaei. Meto to teAoc; tit; finalize() to avTiKeiuevo 
KOTaoTpecpeTai. 

H 5ia5iKaoia tou evtottiouou tov ovtikeiuevcov - okouttiSicov Aeyetoi garbage 
collection koi o urixov 10 "!- 10 ? TT0U T0 TrpaYiJCiTOTTOiei eivai evacjouaTcouevoc; oto JAVA runtime 
system. 



2.8 ripoa5iopiaT£q Trpoapaan? (access specifiers) 

Tuxaivei ttoAAec; epopee; va SeAouue va exouue Karroia 5e5oueva n u£865ouc; uac; 
opara oto avTiKeiueva oAiov tcov KAaoewv ri va SeAouue Kdnoia mSia va eivai opara uovo 
oto avTiKEiueva ir\c; Tpexouoac; KAdor) koi oxi koi otic; uTTOKAdoeic; tit; kAtt. Ze oAec; outec; tic; 
TrepiTTTcoaeic; xPH ai l J0TT0|0U l J£ T0Ui ; access specifiers. H ouvtoc/) tlov SriAiooeiov ue touc; 
access specifiers TrapovTec; yivetoi: 

<access specifiers> <type or class> <variables>; 

<access specifiers> <returned type> <method name> (<param list>) { 

<body> 
} 

Oi access specifiers eivai Seoueuuevec; Aec;£ic; tit; JAVA oi OTroiec; KaSopi^ouv to 
ttoioc; 8a exei Trpoopaor), 5r)Aa5ri to ttoioc; 8a uTropei va xpn aiuOTT oi£i koi va £TT£t;£pYd^eTai, 
tic; u£865ouc; h/koi to TT£5ia ttou exouv kottoiov tetoio Trpoo5iopiOTri. Kot' apxnv ac; 5ouue 
ttoioi eivai : 
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• public - Ir)uaiv£i oti to ouyKEKpiuEvo TT£5io/u£6o5oc; UTropei va xpn aiuOTTOir l6 £ i aTT0 
OTroiov5r|TTOT£, aKOua Kai and cjevo avTiKduEvo. 

• protected - Ir)uaiv£i oti to tt£5(o/|J£8o5oc; ttou to exei Eivai opaTd |jovo otic; ue665ouc; ir\c; 
Khaor\<; auTnc; KaSijuc; koi otic; uttokAooeic;. 

• private - Ir)uaiv£i oti to TT£5io/u£6o5oc; £fvai opcno |jovo otic; ue6o5ouc; outhc; 
tit; KAaaric; aAAd oxi otic; uttokAcjoeic; ti-|c;. 

• TiTTOTa - Efvai public aAAd udvo yia to Tpexcuv package. 

napaSdyuaTa : 

class A { 

public int a; //cpaivETai and ttovtou 

int b; //<paiv£Tai oe 6Ao to package, TrpaKTiKd ttovtou 

protected c; //cpaivETai air\v A koi ir\v B 

private d; //cpaivETai udvo oti-|v A. 

public A(){...} 

public void add(int x) {....} 

void add(Aa){ } 



} 



protected int convert_A_to_int (A a) { return a.getValue(); } 
private void who_am_i() { System.out.println("l am class A!"); } 



class B extends A { 

// 1 CAN SEE : a, b, c, A() via super(), add(int), add(A), 

// convert_A_to_int(A), BUT I CANT SEE : d, who_am_i() 
} 

EttittAeov oe koSe TTpoYpauua 8a ttpettei va unapxEi to ttoAu uia KAdor) SnAcuuEvr) 
public class A { 



} 

Auth n KAdor) (A) 8a Efvai n acpETripia tou TTpoypduuaTdc; uac;, 5r)Aa5r) auTnv ti-|v 
KAdor) 8a ttpettei va Swoouue otto to command line otov Java interpreter Yia va ^ekivhoei ti"|v 
ekteAeoh tou TrpoYpduuaTOc;. ETrionc; to ovoua tou apxEiou ue tov Trnyaio kcuSiko 8a ttpettei 
va exei to ovoua ti"|c; KAdoric; auTric; ouv ti"|v ETTEKTaor) .Java, (tt.x- A.java). EttittAeov, n KAdor) 
- acpETripia ttpettei va ttepiexei Kai uia ue6o5o SnAcuuEvr) cue; Ecjricj : 

public static void main(String argsQ) { 

//To oujpa tou TTpoypappawg ypacperai e5uj! 

} 
Auth n u£8o5oc; Efvai oav Tr)v main() vc\c, C. 



2.9 TpoTTOTTOir|T£q (Modifiers) 

Efvai 5£au£uu£V£Cj Aec^eic; ir\c, JAVA oi OTroiEc; Trpoa5i5ouv auyKEKpiuEVEc; i5idTi"|T£c; f\ 
XapaKTripi^ouv to TT£5ia/u£6d5ouc; ttou to exouv. Kot' apxnv r\ ouvTa^r) exei ojc; ec^hcj : 

<access specifiers> <modifiers> <type or class><variables>; 

<access specifiers> <modifiers> <returned type or class> <method name> (<parameter list) { 

<body of the method> 
} 

Ei5iko yia touc; modifiers final, abstract ioxuei EttittAeov : 
final/abstract class <class name> [extends <class name>] { 
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Oi mo oriuavTiKoi and touc; modifiers eivai oi OKdAouSoi : 
final - l~ia Ta rreSia anuaivei oti eivai OTaSepec; kcn 6\i ueTapAr|Tec;. luveTrojc; eivai 

AdSoc; va touc; avaSeaeic; vea Ti|jrj. AvdSeor] Tiuh,c. eTTiTperreTai |jovo koto ir\v 
apxiKOTToinar) tit; OTaSepdc; otov auif\ 5r|A(juveTai, rrx final int a = 10; AAAd dxi final int a; 
a=10; Tia tic; ue8d5ouc; onuaivei oti 5ev |jTTopefg va touc; Kdveic; override. TeAocj yia tic; 
KAdoeic; anuaivei oti 5ev uTropeic; va KaTaaKeudaeic; uTTOKAdaeic; and auTecj. 
synchronized - Ha |j£865oucj onuaivei oti to avTiK£i|j£vo i5iOKTr\Tr)q vr\c, |j£865ou 
auTnc; eivai threadsafe. Me dAAa Adyia av kottoiocj xpn°"i|-i OTTOie i auT n T| "l v ue8o5o totc, (|je 
xpnan. ornJCTOcpopea), aTTOKAeiei ti"|v TauTOXpovr) xPn ar l T0U avTiKeiuevou koi otto Tprrov. O 
Tprroc; 8a Trepiuevei uexpi va eAeuSepojSei to avTiK£i|j£vo koi erreiTa 8a to xpn aiuOTT oiriaei 
koi auTOc;. nPOIOXH: av kottoiocj (tpitoc;) SeAei va xpn CT| M OTTOi n a£| Tr l v f5ia ue6o5o evoc; 
dAAou avTiKeiuevou, (ti"|c; f5iac; ouojc; KAdancj), 5ev 8a exei Kaveva TrpdpAriua va to Kdvei 
apK£i va |jr)v xpn aiuOTTOien " ai H^n. koi outo. 

abstract - Tia |j£865oucj anuaivei oti 5ev 8a uAoTroir|8ouv tbih aAAd at Kdnoia 
uTTOKAdar), etoi 5ev TrapexeTai to oojuo ti-|c; |j£865ou {...} aAAd oth Qiar\ tou pd^ouue eva 
semicolon (;). ETrianc; uia KAdor) |j£ eoTcu |jia abstract ue6o5o 8a ttpettei va 5r|Aoj6ei koi 
auTii coc; abstarct. Eivai compile-time error va TTpooTTa6riaouue va KOTaoK£udoou|j£ (|j£ 
new) |jfa abstract KAdor). Avt' outou 8a ttpettei va 5i"|uioupYnaouue uTTOKAdoeic; ttou 8a 
Kdvouv override at dAec; tic; abstract ue8d5ouc;. 

static - To TT£5io/|j£8o5ocj nou to exei eivai uovoSiko yia dAa to aTiyuidTUTTa Tqc; 

KAdancj. DAa to avTiK£i|j£va thc; KAdoncj auTncj exouv eva tetoio tteSio oav KOivri 
ueTapAnjr]. ETrianc; oi static ueTapAnjec; koi ueSoSoi uTropouv va xPn aiuOTTOir l6ouv koi 
Xwpic; va KaTaaK£uaaT£i kottoio avTiK£i|j£vo (otiyuiotutto) ti"|c; KAdancj. Auto yiveTai coc; 
ec/jc; : <6vo|ja KAdor|c;>.<static var or method>. nPOIOXH : oi static ue8o5oi 5ey UTropouv 
va 5ouv n va aAAdc^ouv to Tre5ia ttou 5ev £ivai static. Ootooo to avTi8£TO £ivai ettitpettto. 
Mia static ue6o5oc; eivai koi n public static void main(String args[]) ttou ei5aue TrapaTrdvoj, 
H OTToia KaAerrai Trpiv okouo KaTaoKeuaaTei kottoio avTiKeiuevo. 

native - Ooec; ue8o5oi 5r)Aoj8ouv native 5ev TTpeTrei va exouv ocuua. Qotooo o 
KOjSiKdc; touc; 8a TrpeTrei va ypacpei at C koi 8a ouv5e8ei ue to bytecode koto ti-|v eKTeAeor) 
tou TTpoYpduuaTOc;. Iti"|v ouvypacpri tou native koj5iko por|8d to javah. 



2.10 Casting 

Ottojc; ouupaivei koi oti-|v C iia\ koi oti"|v JAVA eivai 5uvoto to casting ueTac^u 
ueTapAnjcuv 5iacpopeTiKOu tuttou 5e5ouevojv n 5iacpopeTiK0Jv KAdoeuv. Tia TrapdSeiyua : 
int a; 

short b = 4; 

a = (int) b; // short — > int explicit casting, 

rj ioo5uvaua 

a = b; // implicit casting 

b = (short) a; // int -> short explicit casting ONLY! 

A a; 

B b; //B subclass of A 

a = (A) b; // B -> A; 

a = b; 

b = (B) a; // explicit casting is required! 

feviKOC Kavovac 

Ha touc; ottAouc; tuttouc; 5e5ouevojv to explicit casting eivai aTrapaiTr)TO otov unapxei 
aTToJAeia TrAnpocpopiac;, yia TrapaSeiyua otov aTro6r)Keuouue evav int (32-bit aKepaio) at eva 
byte (8-bit aKepaio). 
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Ha tic; KAdaeic;, (n KaAuTepa yia tic; ueTapAnjec; ttou Trepiexouv KAdaeic;), to explicit 
casting eivai uTroxpeuniKd otov SeAouue va aTro8r|K£uoou|j£ |jfa uTrepKAdan at uia 
uTTOKAdar)- 



2.1 1 M£TapAr|T£5 - Avacpopsq 

TeAeitjovovTac; 8a TrpeTrei va Kdvou|j£ nepiKeg TrapaTnpnoeic; ttou acpopouv tic; 
ueTapAnjec; (mSia) tujv ovtikeiuevcuv. Oaec; u£TapAr|T£c; exouv 5r)A(jo8ei oav u£TapAr|T£c; evdc; 
anAou tuttou 5e5o|J£V(juv (int, float, short kAtt) eivai aKpipcuc; ottcoc; outec; ti"|c; C. 

int a; 

short b; 
Oi u.£TapAr)T£c; 6|jco<g ttou ex ouv 5r|Acjo9ef oav u£TapAr|T£c; Kdnoiac; KAdaric; eivai othv 
TrpayiJCiTiKOTriTa SeiKTec; otov avTiKei|jevo ttou touc; avaTi8£Tai. Queue; oe avTiSear) |j£ ir\ C 5ev 
XPno"iM OTTO|OUVTai 0| TeAeoTec; (* & ->) yia va avacpepSouue oto avTiKdueva. AvtOeto oi 
ueTapAnjec; xPn aiuOTT oiouvTai aav va ur l v n Tav Seiktec; aAAd oav va hjav to i5ia to 

aVTIK£i|J£Va. 

ETrionc; va or|U£iijuaou|j£ oti n JAVA 5ev ettitpettei ti"|v api6|jriTiKri 5ieu8uvoe(juv n 
5eikt(jov. Ha TrapaSEiyua 



A 


a = 


new 


A(); 




a++; 








//AA0OI!!! 


Qotooo 










int 


a; 








a++; 








// IQITO 5k 



// IQITO 5ioti to a e5uj £ivai tuttou int koi dxi 
// 5£iKTr)c;. 

Ha va £i|jaoT£ aKdur] ttio OKpipEic; oi u£TapAr|T£c; ttou 5£ixvouv at avTiK£i|j£va (ttx A 
a) 5ev £ivai SeIktec;, |je Tqv ouupaTiKri Evvoia, oto avTiK£i|j£va, aAAd avacpopEc; (references - 
ref) n x£ipicn£c; (handlers) oi OTroioi 5ev 5£ixvouv at |jfa 5i£u8uvan tqc; uvriunc; aAAd at 
KdTTOia 5o|jri tou runtime system. 'Etoi to runtime system exei tc\ SuvaTOTnja va ^epei avd 
Trdoa OTiyuri ttoio avTiKEiusvo ovtiotoixei at Kd8£ u£TapAr)Tri koi etoi unopei va kovei to 
garbage collection koi ti"|v 5iax£ipior| vc\c, uvriunc; ue ueyaAuTepr) aTTOT£A£ouaTiKdTn,Ta koi 
aocpdAeia. 

TeAeicjuvovtoc; va ttouue oti n avacpopd null unopei va avaTeSei at ueTapAnjec; 

aVTIK£IU£V(jOV. 



2.12 rioAu|Jopq>ia|j6q (Polymorfism) 

noAuuopcpiouoc; £ivai n SuvaTOTnja uiac; u£065ou va kovei 5iacpop£TiK£c; evepyeiec; avdAoya ue 
tov tutto tou ovtik£iu£vou Trdvu) oto OTToio 5pd. Eivai r) Tpfrn. paoiKri apxn tou 
avTiK£iu£vooTpacpouc; TrpoYpauuaTiouou. 

Oi tuttoi TroAuuopcpiouou £ivai: 

• H uTT£pKdAuipn (overriding) 

• H uTTEpcpdpTcuar) (overloading) 

• H SuvauiKri. ouaxETian ueSdScuv (dynamic method binding) 

Oi 5uo Trpunec; exouv avacpepSei TTponvouuevcuc;, n Tpfrr) cpaiveTai oto okoAouSo TrapaSeiyua: 

Ytto8£ot£ oti Tpeic; uTTOKAdaeic; (Cow, Dog koi Snake) exouv 5n,uioupYn,9£i xpna |UOTTO|tj0VTa S 
Tqv acpriPHM^vn (abstract) KAdor) Animal, ue Kd8e uia otto tic; OTroiec; va uAoTroiei Tnv 5\Kf\ ir\c; 
u£0o5o speak(). 

public class AnimalReference 

{ 
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public static void main(String[] args) 

Animal ref; // set up a reference for an Animal 

// make specific objects 
Cow aCow = new Cow("Bossy"); 
Dog aDog = new Dog("Rover"); 
Snake aSnake = new Snake("Earnie"); 



// now reference each as an Animal 



} 



ref = aCow; 
ref.speak(); 
ref = aDog; 
ref.speak(); 
ref = aSnake; 
ref.speakQ; 



napaTr)pr|OT£ oti av kcm n Khf\or\ ir\c; ue865ou speak() eyive oe avacpopd tuttou Animal, to 
TTpoYpauua uTropei va arrocpavSei yia ti"|v ocooTr) ue8o5o (avdAoya ue ti"|v urroKAaori) koi tov 
xpovo tKiiKtar\q. Auto ovoud^eTai 5uvauiKr) auaxeTior) ueSoScuv (dynamic method binding) 



2.13 Aiaauv5E<7Ei£ (Interfaces) 

Mia 5iaouv5eor)(interface) opi^ei evav tpotto ouuTrepicpopdc; ttou UTropei va 
uAoTroir|9£i otto OTTOia5r)TTOT£ KAdor). AnAwvei eva ouvoAo ueSoScuv aAAd 5ev Trpoacpepei Tqv 
uAoTToinor) tou;. Aut£; oi ue8o5oi SecupouvTai auTOuaTa eiKOviKe; kcm OTroia5r)TTOTe KAdor) 
uAoTTOiei to interface TrpeTrei va 5cuoei koi uAoTroinor) yia dAe; ti; ue865ou; tou. O Aoyo; yia 
tov OTToio uTrdpxouv Ta interfaces eivai oti Kd8e KAdor) unopei va exei uovo uia uTrepKAdari 
aAAd uTTopei va uAoTroinaei dTreipo apiSuo interfaces. 

'Eva interface uoid^ei ue uia abstract KAdor) aAAd exei ti; e^n; or)uavTiKe; 5iacpope;: 

• 'Eva interface 5ev UTropei va Trapexei uAoTroinor) yia Kauia ue8o5o tou 

• Mia KAdor) UTropei va uAoTroinaei TroAAd interfaces aAAd va KAripovounaei m f cx 
uovo KAdor) 

• 'Eva interface 5ev eivai uepo; tit; lepapxia; KAdoewv th; Java koi etoi 
doxeTe; ueto^u tou; KAdoei; unopouv va to uAottoiouv. 

'Eva interface UTropei eTriori; va Trepiexei OTaSepe; otov opiouo tou n va KAnpovouei 
otto dAAa interfaces koi opi^eTai yeviKd ue auif\ ti-|v uopcpn.: 

public interface Imyinterface extends Isuperinterface1,lsuperinterface2,... { 

final String One = "One"; 

final String Tow = "Two"; 

public void method(); 
} 

YTrdpxei n ouupaor) to ovouoto tujv interfaces va ^eKivdve ue to KecpaAaio ypduua I 
aAAd auTO 5ev eivai uTroxpewTiKO koi unapxei uovo yia 5ieuK6Auvar|. OAe; oi OTaSepe; 
SecopouvTai auTOuaTa public, static, koi final evcu 6Ae; oi ue8o5oi SecupouvTai auTOuaTa public 
koi abstract. Kottoioi access modifiers 5ev eivai 5uvoto va xpn aiuOTTOi n6° uv TrapaSeiyuaTo; 
Xdpivoi private koi protected. 

H xpno |U0T n Ta TWV interfaces 8a cpavei ue to TrapaKdTcu TrapdSeiyua. OecupcuvTa; oti 
SeAouue uia KAdor) n onoia eivai toutoxpovo applet koi thread koi 5e5ouevou oti 5ev 
uTropouue va exouue TroAAaTrAh. KAnpovouiKOTnja 8a eixaue kcuSiko oav outov : 

public class MyThreadedApplet extends Applet implements Runnable { 
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} 

To Runnable interface uac; eTTiTperrei va exouue T| "l v AeiTOupYiKOTnja evoc; thread 
X^pk; va eiuaoTe avaYKaouevoi va KAripovo|jou|je and thv Khaor\ Thread. riepioodTepa oto 
KecpdAaio yia to threads. 

Efvai 5uvaT6v va opioouue aav tutto TrapaueTpou ae auvdpTnan eva interface. 
'Exovtoc; rrdAi to Runnable interface uTroipn 9a urropouaaue va exouue uia ouvapir\or\ 

public void Method (Runnable mythread, String S, double d) { 

} '" 

OTroia5riTTOT£ KAaon ttou uAonoiei dueoa n euueoa to interface uTropei va TrepaaTei 
wc; TrapdueTpoc; oe auTr) ti"|v ue6o5o. 

"Eva anuavTiKd onueio koto tov opiaud tluv interfaces eivai oti otov SeAouue va 
TrpoaQeoouue AeiTOupyiKOTriTa TrpooSeTOVTac; koi dAAec; ue6d5ouc; oe eva interface 6a TrpeTrei 
va SuuouaoTe ttujc; dAec; oi KAdoeic; ttou to uAottoiouv 5ev 6a uTropouv va xpn aiuOTT oin.9ouv 
uexpi va TrpooSeoouue ae Kd9e uia otto auTeq tiiv uAoTroinan tcjv vecov ueSdScuv tou 
interface. 



2.14 riaKCTa (packages) 

KAdoeic; ouvacpouc; AeiTOupYiKOTnjac; ouaSoTroiouvTai oe TraKeTa (packages) Oi 
KAdoeic; tou i5iou naKeTOu ppioKOVTai oto i5io directory. 'Eva naKero exei to i5io ovoua ue to 
ovoua tou directory oto OTroio ano6r)KeuovTai oi KAdoeic; tou. 

H 5r)A(jdor| tou TraKerau oto onoio avr|Kei uia KAdor) yiveTai oti"|v apxn tou TrriYaiou 
KwSiKa thc; KAdor)?: 

package <packageName>; 

KAdoeic; evowuaTcuuevec; oto packages TTpooapTwvTai otov ku)5iko dAAwv KAdoecov 
ue Tin 5r|A(juor| 

import <packageName>.<className>; 



nap65£iY|Ja1: 

Folder 1 

* All. Java 



► A12.java 

//Ar|Aojar| qtov koj5iko ti"|c; KAaonc; A1 1 Java 
//oti avr|K£i oto package Folderl : 

package Folderl; 

class A1 1 

{ Class Implementation } 

//AnAojon, otov koj5iko ti-|c; KAaonc; A12.java 
//oti avr|K£i oto package Folderl : 

package Folderl; 

class A1 2 

{ class implementation } 

riap65£iYpa2: 

"older 2 

~~ * A21.java 
— ► A22.java 
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//AnAooon otov Koo5iKa tii<; KAaan^ A21 Java 

//oti avr|K£i qto package Folder2: 

package Folder2; 

class A21 

{ Class implementation} 

//AnAcoan, qtov kgoSiko: tii<; KAaor|<; A22.java 

//oti avr|K£i oto package Folder2 

//kcu TTpooapTnon o£ auniv tou koo5iko Tr|<; KAaor|<; A1 1 Java 

package Folder2; 

import Folder"! .A11; 

class A22 

{ Class implementation} 
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3. Tuttoi 5£5o|j£va)v - evtoAe^ - teAeote^ 
3.1 Tuttoi 5e5o|J£vwv aTr|v JAVA 

Oi tuttoi 5e5o|j£vu)v otqv JAVA efvai aav auTOuc; ti"|c; C |je |jovr| 5iacpopd oti to 
ueyeSoc; touc; (at bytes) efvai vvcuoto kcm (5io at oktq tic; uAoTroinaeic; ir\q JAVA. 



Tiiiroq 


'Ovojjci 


Mcy£8o£ 


Byte 


Byte 


8-bit signed, -128. .127 


Short 


Short 


16-bit signed 


Int 


AKepaioc; 


32-bit signed 


Long 


£KT£TC(|J£VOC; aKepaioc; 


64-bit signed 


Float 


TrpayuaTiKOc; (Kivr|Tnq. 
UTroSiaoToAric;) 


32-bit signed 


Double 


5iTTAr|c; aKpipeiac; 


64-bit signed 


Char 


Unicode character 


16-bit 


Boolean 


Boolean 


true or false 



3.2 AvayvwpiaTiKa, literals, oxoAia, 5iaxwpioT£q 

Ta avayvcopiOTiKa oti"|v JAVA eivai OTTOia5r)TTOT£ aKoAouSia tcuv xapaKTripcuv A..Z, 
a..,z, 0..9, _, $, n orroia c;£Kiva ue xapaKTnpa ypauua (KecpaAaio n uiKpo) n _ n $, aAAa oxi ue 
ipncpio (0..9). ETTianc; 5ey Secopouviai avayvcupiOTiKa oi Seaueuuevec; Aec^eic; ir\c, JAVA. 

Ta literals oti"|v JAVA eivai ttoAAuw tuttcuv, ttx apiSunjiKa, AoyiKa, xapaKTnpcuv kAtt. 
MepiKd TTapaSeiyuaTa cpaivoviai TTapaKcrnju : 
Integer literals (aKaipeoi api8uoi) 
324 //decimal 

OxABCD // hexadecimal 

032 // octal 

2L // long decimal integer 

Float point literals (TrpaynaTiKoi apiQuoi) 

3.1415 //float 

3.1E12 

.1e12 

2E12 

2.0dor2.0D //double 

2.0for2.0For2.0 //float 



Boolean literals (Aovikq SeSoueva) 

true, false // boolean 

Character literals (xapaKTnpec;) 



continuation 


<newline> 


\ 


new-line 


NL(LF) 


\n 


horrizontal tab 


HT 


\t 


back space 


BS 


\b 


carriage return 


CR 


\r 


form feed 


FF 


\f 


backslash 


\ 


\\ 


single quote 


i 


V 


double quote 


II 


\" 


octal bit pattern 


Oddd 


\ddd 


hex bit pattern 


Oxdd 


\xdd 


Unicode char 


Oxdddd 


\udddd 



// character literals 
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ttx 



V , '\23', 'a' 



String literals (ZuuPoAoaeipEc;) 

\\ the empty string 

iiimi 

"This is a string" 
"This is a \ 
two-line string" 

Ta axoAia OTnv JAVA UTro5r|A(juvovTai |je Tpeic; Tponouc;. 

1 . Me ^euyoc; and /* kcm */ ottcjuc; oti-|v C. 

2. Me // orrou to K£i|j£vo arro to // ewe; to teAoc; ti-|c; Tpexouoac; ypauunc; Qewperrai wc; oxdAio 

3. Me ^euyoc; /** koi */. Auto eivai TravouoidTUTro |je to /* kcm */ aAAd xpn°" | l JOTTOie i Tai aTT0 T0 
javadoc yia 5i-|uioupyia documentation. 

AiaxcopiOTiKd (separators) oth JAVA eivai oi xapaKTripec; : 
+ - ! % A & * | ~ / > < 

koi tn\ar\q to k£vo (SPACE) , o opiCdvTioc OTnAovvuiuovac HT h. \t, n aAAayh ypauuhc LF h. \n 
koScuc; koi to axdAia . 



3.3 JzKzojiq 

Oi api8ur|TiKoi teAeotec; eivai oi okoAouSoi: 



TeAeoTrk 


nepiypacpn 


+ 


ripooSeor) 


- 


Acpaipear) 


* 


noAAarrAaoiaouoc; 


/ 


Aiaipeor) 


% 


YttoAoitto 


A 


'Yipcoor) oe 5uvaur) 



Oi ouoxeTiOTiKoi teAeotec; eivai oi okoAouSoi: 



TeAeothc; 


nepiypacpn 


<= 


MiKpoTepo n ioo 


< 


MiKpoTepo 


>= 


MeyaAuTepo h. ioo 


> 


MeyaAuTepo 



Oi teAeotec; lodTnjac; eivai oi okoAouSoi: 



TeAeothc; 


nepiypacpn 


!= 


Aviao ue 


== 


loo ue == 



Oi AoyiKoi teAeotec; eivai oi okoAouSoi: 



TeAeothc; 


nepiypacpn 


&& 


KAI (AND) 


II 


H(OR) 


! 


OXI (NOT) 
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Touc; ouoxetiotikouc; teAeotec;, touc; teAeotec; ia6Ti"|Tac; Kai touc; Aoyikouc; teAeotec; touc; 
auvavTa|j£ Kupicuc; otis 5o|j£c; eAeyxou (PAette TrapaKdTOj). Oi TTaparrdvco teAeotec; 
XPno"iM OTTO|OUVTai yia ouykpioeic; ijetcicju ap\Q\ubv. Edv n auyKpiar) eivcm aAr|9nc; tote to 
arroT£A£a|ja eivcm n Tipn true 5iacpop£TiKd Edv eivcm ipeuSng tote to ccttoteAeoijo: efvai n ti |j n 
false. 

O TeAeoTric; avTiOTOixnoriS £ i vai 0: 



TeAeothc; 


riepivpacpn 


= 


TeAeothc; 
avTiOTofxno"n? 



O teAeothc; adi,r\ar\c; kcm o teAeothc; jjEicuonc; eivcm oi okoAouSoi: 



TeAeothc; 


riepivpacpn 


++ 


aut,r\ar\ Kcnd 1 


- 


jjeicoor) KOTO 1 



Oi teAeotec; ++ kcm - xpno^MOTfO'ouvTai otov SeAouije va Trpoo8£aou|j£ n va acpaip£aou|j£ to 
1 otto |jfa |j£Ta(3AriTri. 'Etoi 

to ++a; ioo5uva|j£f |j£ to a=a+1; 

£vu) to -a; ioo5uva|j£i |j£ to a=a-1 ; 

Oi teAeotec; ++ kcm - |jnopouv va xpn ai M 0TT0i n6 0l JV eite ojc; Trpo8£|JcmKo( teAeotec; (5r)A. npiv 
thv |j£TapAr|Tr|, ttx ++a n-a) eite cue; |j£Ta8£|jcmKo( (5r)A. |j£Td ti"|v |j£TapAr|Tr|, ttx a++ n a—). 

Iti"|v TrapdoTaor) ++a n ti |j n tou a aucjdvEi npiv xpn ai l JOTTOi n6 £ i H T| MH Tr K- 
Iti"|v TrapdoTaon a++ n ti |j n tou a aucjdvEi acpou xpn ai l JOTTOi n6 £ i H Tiuri ti"|c;. 

napd5£iY|ja: 

'Etoi eotoj oti to a iooutcm |j£ 5 5r)Aa5r| UTrdpx£i n 5r|Acuar|: 

a = 5; 

tote n 5r|Aojori 

b = a++; 
5fv£i oto b ti"|v ti|j n 5 

evcu n 5r|A(joori 
b=++a; 
5fv£i oto b ti"|v ti|j n ti"|v ti |j n 6. To a kcm otic; 5uo ttepitttcuoeic; yivetcn 6. 

Oi teAeotec; avTiKcrrdoTaonc; eivcm oi oikoAouSoi 



TeAeothc; 


ri£piYPacpn 


+= 


TeAeothc; ttpooSeohc; kcm avTiOToixnans 


.= 


TeAeothc; acpafpeonc; kcm avTiOTOixnans 


*_ 


TeAeothc; ttoA/|jou kcn avTiOTOixnans 


/= 


TeAeothc; 5ia(p£onc; kcm avTiOTo(xno"HS 


%= 


TeAeothc; UTroAofTrou kcm avTiOTOixHOHS 



To a += b; ioo5uva|j£i |j£ to a = a+b; 
To a -= b; ioo5uva|j£i |j£ to a = a-b; 
To a *= b; ioo5uva|j£f |j£ to a = a*b; 
To a /= b; ioo5uva|j£f |je to a = a/b; 
To a %= b; ioo5uva|j£i |j£ to a = a %b; 



Oi teAeotec; Trpdc^Ecuv |j£ bits £fvai oi qkoAouSoi 
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TeAecnnc; 


nepiypacpn 


& 


AND via bit 


1 


ORyia bit 


A 


XORyia bit 


! 


NOT via bit 


<< 


OK\aQr\or\ apiOTepd 


>> 


OAio8r|or| 5e^id 



Oi TTaparravu) ^^k^aliq acpopouv Trpd^eic; at t-nintoo bits. 

Oi Jtheajiq &, |, A koi ~ ovtiotoixouv otic; crrrAec; Trpd^eiq tit; dAyeppac; Boole. 

Oi teAeotec; » koi « rrpoKaAouv oh\aQr\ar\ aia 5e^ia koi oto apiOTepd aviioTOixa. 

'Etoi yia TrapdSeiyija £dv n |j£Ta|3Ar|Tr| a eivai o 5uo:5ik6c; api0|j6<; 01101000 tote 
H 5r|A(juor| 

b = a »2; 
5ivei oth |j£Ta(3AriTr| b ir\v i\\if\ 0001 1 01 0. 



ripoTepaiOTnTa tcuv TeAeoTcov 



npOTepaiOTr)Ta jzhzojOiv 


[] 


++ 


~ 


! ~ instanceof 




* 


/ % 


+ 




« 


» >» 




< 


> <= >= 


== != 


& 


A 


I 


&& 


II 


? : 


op= 


j 



Oi rrpoTepaiOTriTa tcjv teAeotcuv |jiKpaivei koOcuc; KaT£paivou|j£ otov TrivaKa, ttx to * 
£X£i |j£YaAuT£pri TrpoT£pai6Tr|Ta and to !=. Ze TrepiTTTijuari (mapi,r\c; ere ^ia napdoTaor) 
teAeotcjov |j£ ti"|v f5ia TrpoTepaiOTriTa oi Trpd^eic; yivovTai otto apiOTepd npoc; 5e^ia. 



TeAoc; to op= eivai tZ,f\<; itktaiiq 



+ = .= *= 1= %= &= |= A = <<= >>= >» = 



3.4 l\}[i$oKooz\pi<; (Strings) 

Xapaiaripec; 
char c=7V; 

Oi ouiJpoAooeipec; (Strings) eivai OKoAouOiec; xapaKTripcov. Oi ouiJpoAooeipec; oti-)v Java eivai 
eva avTiK£i|j£va ir\c; Kkaar\c; String. 

napdSeiya String: 



String ntua-'National Technical University of Athens"; 
'H evaAoKTiKd otujuc; £iTra|je oto 5euT£po KecpdAaio 

String ntua = new String("National Technical University of Athens"); 
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H eucpdvior] ouupoAooeipcuv yiveTai XPn ai M 0TT0|lJ ^ VTa, 5 T| "l v u£0o5o println() n orrofa 
TTpayuaTOTTOiei aAAayh. ypauuric u£Ta Tl "l v EKTUTTCuon. 

napdSeiyua £KTUTT(juar|C: 

System.out.println(ntua); //AAAayn ypauunc aTr l v £KTUTTU)or| 

'H EVaAdKTIKCJ 

System.out.println("National Technical University of Athens"); //AAAayn ypauunc air\v 

II EKTUTTCOan 

Ha thv eucpdviari ouupoAooeipcuv x^P'S aAAdyn ypauunc urrd ir\\i eKTUTTcuan xPn CT| M 0TT0|£ f TC[| 
H ue8o5oc print() 

napdSeiyua EKTUTTcuonc: 

System.out.print("National"); 
System.out.print(" Technical "); 
System.out.println(" University "); 
System.out.println(" of "); 
System.out.println(" Athens "); 

napd5£iyua ErriKdAAnanc ouupoAoaeipcuv 

String ntuaHMMY = ntua + " HMMY Department"; 

H ouupoAooeipd ntuaHMMY rr£pi£X£i to: 

"National Technical University of Athens HMMY Department". 

AttAec u£8o5oi otic ouuPoAooeipec 
'Eotcu 01 ouupoAooeipec s1 koi s2. 



Me6o5oc 


Evepyeia 


s1.length(); 


ripoaSiopiopdc ur)KOuc (apiSudc xap aKTr 1P wv ) 
auupoAooeipdc s1 


s2=s1 .toUpperCase(); 


MeTaTporrri ouupoAooeipdc s1 at KecpaAaia 


s2=s1 .toLowerCase(); 


MeTaTpoTTr) ouupoAooeipdc s1 at rre^d 


s2.equals(s1) 


ZuyKpior) ouupoAooeipcuv s1 kcm s2 


int a=s2.indexOf(s1); 


To a rrepiexei ti-|v Qiar\ ir\q s2 air\v s1 


» 


Oh\aQr\ar\ 5e^id 



3.5 EvtoAe^ kcm Aojje^ eAeyxou 



Oi evtoAec eivai axeSdv TTavouoidTUTrec ue ciutec tiic C, ue udvr) ti,a'\ptar\ oti oth JAVA 
urropouue va Kdvouue SnAcoaeic u£Ta(3Ar)T(jov dxi udvo oti")v apxn evoc block aAAd kcm at 
OTTOio5r)TTOT£ anueio tou, apKei n 5r|Acjoori va yivei rrpiv arrd th XPn ar l Tr K £v Adycu 
ueTapAriTric. Na anuenjuoouue £TTiar|C oti ioxuouv oAoi oi kovovec eupeAeiac, tottikcuv 
u£TapAr)T(jov kqi TrepdauaTOC TrapaueTpcuv (at u£0d5ouc) thc C. 
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Daov, Tcopa, acpopd tic; 5ouec; pone; eAeyxou (if- else, for, while, do - while kcm switch), 
01 udvec; aAAayec; ttou exouv yivei at oxeor) |j£ ir\ C eivai to oti oto if-else, while, do-while 01 
eKcppdaeic; nou aTTOTiuiovTai npoKeiuevou va yivei dA|ja n eTravdArmJir 6a TrpeTrei va eivai 
boolean kcm oxi api9|jriTiKeg. Ar)Aa5r) : 



while (1) {...} 
while (true) {.. 



// EINAI AAQOI 
.J//EINAI ZQZTO 



Im. ouvexeia 8a Trapouoidoouue ouvoTniKd tic; 5ouec; pof\q eAeyxou TrpoYpduuaTOc; ir\c; Java. 
YTrdpxouv yeviKd 5uo f\or\ Souiov eAeyxou por|c; (control flow): 

• Oi 5ouec; ETTiAoYnc; kcm 

• Oi 5ouec; ETravdArmjri 1 ; 

O okoAouSoc; TrivaKac; ouvoiuic^ei auTec; tic; 5ouec; yia th Java 



Eiooc; Source; eAeyxou pof\q 


Aour| eAeyxou pof\q 


Aouec; ETTiAoYnc; 


if-else 


switch-case 


Aouec; eTravdArmJns 


for 


while 


do-while 



riepa otto tic; evToAec; tou ttio navco TrivaKa o eAeyxoc; pof\q at eva TrpoYpauua Java uTropef 
va |jeTacp£p9ei koi at kottoio dAAo anueio et;amac; ir\q TrpdKAr|or|c; uiac; ecjaipeonc;. AAAd via tic; 
ecjaipeaeic; (exceptions) koi touc; x £| P iaT £? T0U S (exception handlers) 9a uiAnoouue at 
£Tr6|j£va uaSnuaTa. 

ETrior)c; kottoiec; dAAec; evToAec; nepa otto tic; \o\t<; tic; 5ouec; eAeyxou pof\<; ttou ef5a|je 
TTpor)YOU|j£V(joc; eivai oi: break, continue koi return ttou ueTacpepouv to eAeyxo poh.c; at dAAa 
onueia tou TrpoYpduuaTOc;. Tr)v xpnan. outlov twv evToAcuv 8a ir\ 5ouue oir\ ouvexeia. 

H Java eTTiTpeTrei koi ir\ xpnon. etiketuv aAAd 5ev uTrooTripi^ei ti"|v evToAr) goto. Avt( auTqc; 
uTropouv koi ue tic; etiketec; va xpn aiuOTTOi n6° uv 0| EvToAec; break koi continue. 

H 5oun ETTiAoync; if-else 

H evToAh. if uac; pon.9dei otov eAeyxo uiac; AoyiKnc; £Kcppaor)c; (ir\q ouv8r|Kr|c;) koi av eivai 
aAr)8r|c; ekteAouvtoi uia n nepioooTepec; evToAec; evcu av eivai iueu5r|c; 5ev ekteAouvtoi. Av oi 
evToAec; eivai TrepioooTepec; ano uia tote 8a TrpeTrei oi evToAec; va TrepiKAeiOTOuv avdueaa otto 
dyKiOTpa (to OTroia ouoSottoiouv evToAec;). 
To ouvtoktiko ti"|c; evToAnc; if eivai to okoAouSo: 

if (ouv8r)Kn) 
evToAec; 

tt.x. 

if (x!=0) { 

System.out.println("To x 5ev eivai 0"); 
y = 1/x; 
} 



H evToAri if exei eTrionc; koi ir\ cppdor) else ue ti"|v OTroia eTriTpeTreTai n tKiiKtar\ uiac; oud5ac; 
evToAcov evaAAaKTiKd av 5ev ioxuei n ouv8r|Kr|. cpuoiKd uTropouue va exouue koi eucpcoAeuueva 
if 5r)Aa5ri if ueoa at dAAa if doec; epopee; SeAouue. 
To ouvtoktiko ti"|c; if eTrau^nuevo ue ir\ cppdor) else eivai to okoAouSo: 
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if (ouv8h.Kn.) 
0|ja5a-£VToA(jov-1 
else 
0|ja5a-£VToA(jov-2 

tt.x. 

if (x!=0) { 

System. out. println("To x 5ev eivai 0"); 

y=1/x; 

} 
else { 

System.out.println("To x eivai 0"); 

y=0; 

} 



H 5onn eTTiAoync: switch-case 

Diav oi evaAAaKTiKec; TrepiTrTcooeic; ttou TTperrei va eAey^ouue ue Tnv if eivai rrdpa ttoAAec; Kai 
acpopouv tov eAeyxo y |a looTnja ir\<; nunc; uiac; ueTapAnjnc; n uiac; EKcppaanc; ue kottoiec; tiuec; 
rrpoTiudTai n switch-case n orroia exei ti"|v aKoAouOn yeviKn uopcpn.: 

switch (eKcppaan) { 
case Tiur|-1: 

evToAecj-1 ; [break;] 

case Tiur)-v: 

evToAecj-v; [break;] 
[default: 

evtoAec;; [break;]] 
} 

H switch-case orroTiud ir\v nur) ti"|c; EKcppaanc; rrou eAeyxeiai koi air\ auvexeia Simpexei ue th. 
aeipd dAec; tic; TTepiTTTcoaeic; rrou 5ivovTai. Av Kdrroia TrepmTLoori ppeOei aAr|9r|c; tote 
ekteAouvtoi oi evtoAec; ttou divovTai ueto ti"|v dvco-KdTco TeAeia y 1 ' cuth th TrepmTioari. Av 
Kauia TrepiTTTcoari 5ev ppeOei aAr)9r)c; tote EKTeAefrai n default TTepmrcjuar) av urrdpxei. 
npoaoxn xP £ia £ £Tai oir\ xPn ar l T o u break rrou eivai uev TrpoaipeTiKn aAAd arraiTeiTai tic; 
TrepiaadTepec; epopee;, uia koi av 5ev uTrdpxei tote 8a ekteAeotouv koi oi evtoAec; tic; ETrduevnc; 
TrepiTTTLooric; (x^pic; va £Aeyx9£i 1 Tiuri ti"|c;) koi TriOavioc; koi dAAcov, uexpi va ppeBef to 
ETrduevo break n va TeAeiLooei n switch-case. 

riapdAa auTd evdexeTai va uTrdpxouv Kdnoiec; TrepiTTTcooeic; ttou outo 8a hjav (3oAiko, ottloc; 
deixvei to okoAouSo Tuh.ua klo5iko ttou uttoAoyi^ei tic; uepec; evdc; uhva avdAoYa ue to ttoioc; 
unvac; eivai (n Tiuh. ir\q ueTapAnjnc; month) koi to av to etoc; (year) eivai 5[o£kto: 



switch (month) { 
case 1 : 
case 3: 
case 5: 
case 7: 
case 8: 
case 10: 
case 12: 

numDays = 31; 

break; 
case 4: 
case 6: 
case 9: 
case 1 1 : 

numDays = 30; 
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break; 
case 2: 

if ( ((year % 4 == 0) && !(year % 100 == 0)) 
|| (year % 400 == 0) ) 
numDays = 29; 
else 

numDays = 28; 
break; 



H 5oun ETTavaAmunc: for 

H evToAr) for efvai xpnoiun. yia ti"|v eTravdArmjr) uiac; aeipdc; evtoAcuv otov efvai vvcuoto ek twv 
rrpoTeptjov ttooec; epopee; SeAouue va £TravaAr)cp6ouv. 'Etoi ouvr)6(juc; to for eAevxeTai and eva 
u£Tpr|Tri o OTrofoc; ueTapdAAeTai arro ufa apxiKr) Tiur) uexpi va cjeTrepdoei ufa teAikh Tiuri. Ith 
for £Tr(or)c; KaSopfc^Tai to ttooo 8a ueiapdAAeTai outoc; o |jeTpr|Tnq at Kd8e Pnua. 
H yeviKr) uopcpr) ir\q for efvai n aKoAouOr): 

for (apxiKOTTofnan; TepuaTioudc;; atii,r\or\) 
evtoAec;; 

Ha TrapaSeiyua to okoAouSo Tur)ua ku)5iko eucpavf^ei oti"|v o8dvr| touc; apiSuouc; arro to 1 
uexpi to 10: 

for (int i=1; i<=10; i++) 
System. out. println(i); 



Ith cppdor) tit; apxiKOTroir|ar|c; to i 5r)A(juv£Tai (n eupeAeid tou efvai to for loop) kcn 

apxiKOTTOiefTai oto1 . 

Ith cppdor) tou TepuaTiouou to i eAeyxeTai y |a T0 av ex£i ^eTrepdoei to 10. Apa o 

ouyKEKpiuevoc; ppoxoc; 8a £TravaAricp8ef uexpi to i va cjeTrepdoei to 10. 

Ith cppdor) ti-|c; u£TapoAr)c; to i auc;dv£Tai koto 1. Auto or)uafv£i oti to i 8a Trdpei 5ia5oxiKd tic; 

tiuec; 1, 2, ..., 10 

Ze Kd8e pn.ua Tn.<; mavdArmJiK eAeyxsTai n Tiuri tou i. Av to i c;£TT£pdo£i to 10 o ppoxoc; 

TepuaTf^ETai, av dxi auc;dv£rai koto 1 koi ekteAeItoi c;avd r\ ufa koi uova5iKr) evToAr) outou tou 

ppoxou. 

H 5oun ETravaArnunc: while 

H evToAr) for ttou £f5aue TTponvouuEvcjuc; efvai KaTdAAr)Ar) otov yvcopf^ouue hogec; 
£TravaArmj£i<; 8a yfvouv. Av 5ev yvcopf^ouue Troaec; £rravaArmj£ic; 8a yfvouv ufa KaAuTepr) 
evToAr) efvai n while. 
H while exei ti-|v aKoAouSr) yeviKr) uopcpr): 

while (ouv8r)Kr)) 
evtoAec;; 

H evToAri n evtoAec; ttou okoAouSouv to while 8a ekteAeotouv dao n auv8r)Kr) efvai aAr)8r)c;. O 
ppoxoc; 5r)Aa5ri 8a TepuaTiOTef otov n ouv8r)Kr) - ttou efvai ufa boolean eKcppaor) - yfvei 
ujeu5r|c; 

Zto okoAouSo Tur)ua kcuSiko eAevxetoi av n Tiur) x ppfaK£Tai ueoa oto TrfvaKa numbers. 
Kdvouue 5r)Aa5r) ufa oeipiaKr) ava£,f\ir\or\ oto OTOixefa tou nfvaKa. Av to OTOix£fo ppeSef n 
u£TapAr)Tr) found yfveTai true koi pyafvouue otto to ppoxo. ETrfaric; otto to ppoxo 8a pyouue 
av eAeyxSouv koi to 5eko OTOix£fa tou TrfvaKa koi 5ev ex £| ppeGef okouo to x. 



boolean found = false; 
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int i=0; 

while (!found&& i!=10) 
if (numbers[i++] == x) 
found = true; 



H 5onn eTTavaArnunc: do-while 

Yrrapxouv Kdrroiec; TTepiTncjuoeic; otic; orroiec; 8a SeAaue oi evToAec; ueoa oto ppoxo va 
ekteAeotouv touAoxiotov ufa cpopd koi air) ouvexeia va eAeYx6ei n ouv8r|Kri e^65ou. I' auTec; 
tic; TrepiTrujuaeic; rrpoTiudTai n. xPn ar l Tr K do-while avTi tit; while. 
H do-while exei ti-|v aKoAouSr) Y£viKr) uopcpr): 

do 

evToAec;; 
while (ouv8r)Kri); 

Iti"|v do-while Trpuna ekteAouvtoi oi evToAec; kcm air\ ouvexeia eAeyxETai n ouv8h.Kn.. O ppoxoc; 

TepuaTi^ETai av n. ouv8r)Kr) ppeSei ipeu5r|c;. 

H do-while 5ev xpn aiu0TT0|£ i Tai ttoAu auxvd aAAd exei ki auir\ tic; xpnaeic; T| K- 

Ha rrapdSeiYua otov 5iapd£ouue xapaKTh.pec; and eva apxeio uexpi va SiaTriOTcuoouue to 
TeAoc; tou apxeiou 8a TrpeTrei va 5iapdaouue touAoxiotov eva xapaKTh.pa, ottcjuc; 5eixvei koi to 
okoAouSo Tuh.ua kcuSiko: 



int c; 
Reader in; 

do{ 

c = in.read(); 

} while (c!= 1); 



EvtoAec SiaKAaScjanc 

H Java exei Tpei<g evToAec; 5iaKAd5(juon.c; oi orroiec; eivai poAiKec; ae apKeTec; rrepiTTTOjaeig koi 

i5iafrepa ue tic; £TravaAr)TTTiK£c; Souec; ttou exouue ou^njnoei. 

Oi evToAec; 5iaKAd5(juar|c; eivai oi: break, continue koi return 

Tr|v evToAr) break f\5r\ ir\v ei5aue oe uia xPn ar l Tr K ue T| "l v switch-case. Mia okouo apKETd 

ouvh.8n. XPn ar l Tr K break eivai n xPn a n T| K Y ia dueon. ec^o5o otto kottoio ppoxo. 

Tia TrapdSeiYua n oeipiaKn ava[,f\ir\or\ ttou ei5aue ue to while 8a urropouoe va Yivei ottcjuc; 
oto For.java wc; ecjnc;: 

int i; 

boolean found = false; 
for (i=0; i<10; i++) 
if (numbers[i]==x) { 
found = true; 
break; 
} 

H xPn ar l T| K continue ueoa ae eva ppoxo rrpoKaAei ti"|v dueon. arroTiur|ar| koi TrdAi tit; 
ouv6r|Kr|c; e£d5ou. Tia va Yivei outo otic; evToAec; for koi while o eAeYXOc; ueTacpepeTai oth 
TrpcoTr) Ypauur) tou ppdxou evcu oto do-while oth TeAeuTaia. Ith ouvexeia arroTiudTai koi rrdAi 
H auv6r)Kr) TepuaTiauou koi n erravaAriTTTiKri 5ia5iKaoia TepuaTi^eTai f\ ouvexic^eTai avdAoYa ue 
ti-|v Tiur) tit; ouvQf\Kr\<; (true n false) cue; ouvr|8ojc;. 



Eioaycjuyn. cnr|v yAcuoaa TTpoypauuaTiauou Java 28 



Oi svtoAec; break Kai continue exouv Kai uia uopcpn. yia etiketec; (labeled break koi labeled 
continue) ttou 5ev 8a ou^njnoouuE £5co uia Kai oir\ rrpa^n 01 etiketec; 5ev xpn aiuOTTOIOUVTai 
acpou 01 uttoAoittec; 5ouec; rrou Ei5au£ apKOuv yia oAec; tic; TTiSavEcj xPn.O"£ic;, X w Pi? va 
Eucpavic^ouv TroAAd arro to rrpopAnuaTa nou niSavcjuc; va EucpaviOTOuv u£ Tnv XPn a T T ^v 

ETIKETWV. 

H £VToAr| return 5io:k6ttt£i auEaioc; Tnv ekteAeoh ir\<; ue865ou usoa oir\v orroia ppioKETE koi oe 

TTEpiTTTCOOr) TTOU f] UESoSOCJ ETTIOTpECpEI KOTTOia TlUr), ETTIOTpECpEI TI"|V TlUr) TTOU ppiOKETOI OTO 
5£^l6 TIT;. O TUTTOCJ Tr|C; £TTIOTp£Cp6|J£Vr|C; Tl|jr|<g TTp£TT£l VO dvCM iSlOCj U£ TOV TUTTO- 

aTTOT£A£auaTOc; rrou 5r|A(ju8r|K£ othv 5r)Au)ori tit; u£065ou. 

Ithv aKoAouSr) u£0o5o n evtoAh return £TriOTp£cp£i £va String ttou ouyK£Kpiu£va ti"|v Tiuri rrou 
TT£pi£X£Tai othv u£TapAr)Tri name. H ekteAeoh tit; ue865ou getName( ) Tepucm^ei aKOua koi 
av uTTdpxouv Kai cjAAec; evtoAec; kotw otto ti"|v evToAr): return name; 



public String getName() 
{ 

return name; 
} 



Ithv TrapaKcrTCju ue8o5o n evToAr): return interest; Tepucm^ei ti"|v u£0o5o koi emaTpecpei tov 
aKepaio ttou Trepiexei n u£Ta(3Ar)Tr| interest; 

public int calculatelnterest( ) 

{ 

return interest; 

} 



3.6 nfvaKEs 

Oi TrivaKEc; othv JAVA 5r)A(jovovTai cog ecjnc;: 

<Tuttoc; n KAaarp [] <uETapAr|Tr|>; 

n 

<Tuttoc; n KAaar)> <u£TapAr|Tr|>[]; 

napaSdyucna 

int[] nums; 

byte buffQ; 

float matrix[][]; //AiSiootcitoc; TrivaKac; 

A a[]; 

B[] b; 

Ottcuc; (3A£ttouu£ o TrivaKac; 5ev 5i"|uioupydTai koto ti"|v 5r)Au)ori tou (acpou oAAcoote 5ev tou 
exouue Trpoo5iopio£i to ueyeSoc; ttou 8a £X£i). Tia ti"|v KOTaoKeur) tou TrivaKa kovouue to £c/|cj 

<u£TapAr|Tri TrivaKa> = new <tuttoc; n. KAaarp [ <u£y£8oc;> ]; 
ottou to <u£ye9oc;> dvai tuttou byte, short, int n. long. 

napaSdyuaTa 

int[] K; 

K = new int[200]; 

byte buff[] = new byte[1024]; 

A[] a = new A[4]; 
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float matrix[][]; 
matrix = new float[30][]; 

matrix = new float[0][40]; ... matrix = new float[29][40]; 
H urropouue koi arreueeiac; va SnAcuaouue: 
matrix = new float[30][40]; 

Avacpopa ae otoixeio tou rrivaKa : 
a[2] = 5; 
matrix[0][8] = (float) (buff[19] + buff[25]); 

Otov evac; rrivaKac; eivai ueyeSouc; N tote to eyKupa indexes 8a dvai arro eouc; N-1 . KaSe 
dAAr) nun 8a rrpoKaAeoei compile-time n run-time error. 

Ol U£8o50l £TTITp£TT£Tai VO TTOipVOUV OOV OpiOUO £VO TTIVaKa f\ VO £TTIOTp£(pOUV £VO 

rrivaKa. Auto yiveTai wc; ti,f\<; : 
int[] give_ints() { 

int l[] = new int[3]; 

l[0] = l[1] = l[2] = 7; 
return I; 
} 

n 

int give_ints() [] {....} 

void get_ints(int[] i) { 

i[0] = i[1]+i[2]; 
} 

n 

void get_ints(int i[]) { ... } 

l£ auTO to an.u£io va ttouue oti OTr)v JAVA evac; rrivaKac; £ivai eva avTiKduevo. H 
KAaar] evoc; tetoiou ovtikeiuevou (rrivaKa) SriuioupvdTai auTOuaTa arro Tr)v yAcuaoa koi dvai 
urroKAaar) ir\q KAaonc; Array. Ar)Aa5r) otov opi^ouue uia KAaar), n JAVA opf^ei auTOuaTa uia 
vea KAaor), (urroKAaor) ir\<; Array), n orroia 8a 5fvei rrivaKec; ue OTOixda avTiKdueva thc; 
KAaanc; rrou eudc; opioaue. 

nPOIOXH : otov ypacpouue int a[]; tots to avTiKduevo - rrivaKac; 8a dvai to a. 
AvTiSeTa to OTOixeio a[0], ... kAtt 8a dvai arrAoi int rrou rrepiexei o rrivaKac; orrcuc; aKpipcuc; 
touc; ^epouus. 

TeAoc; Ka8e rrivaKac; rrepiexei uia ueTa(3Ar)Tr| length n orroia 5fvei to ueveSoc; tou 
rrivaKa. Auif\ r\ u£Ta(3Ar)Tr| xPn CTI M OTTOie f Tai w ? ec JnS : 

a. length //n. 5r)A(juor| auTr) emoTpecpei to ueveSoc; tou rrivaKa 

if (a. length < 1024){...} 
for (int i=0; i<a. length; i++) { 

System.out.println(a[i]); 
} 
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4. E^a\piaz\q (Exceptions) 

Otov at eva TTpdypauua oe JAVA ouupei kottoio AdSoc;, yia TrapaSeiyua nepaoTei 
Karroia AdSoc; TrapdueTpoc;, tote o kcjuSikoc; ttou 8a to avixveuoei uTropef va eyeipei 
(throw=TT£Tdtjo) |jfa e^aipear)! H eyepar) e?aipear)c; 9a exei u>? aTTOTeAeaua tov Tep|jaTia|j6 tou 
thread oto orrofo ouvepr) to AdSoc; koi 8a TUTrcuSei kottoio urivuua. Qotooo to TrpoYpd|j|jaTa 
IJTTopouv va opfoouv x £l P IOT ^ £%cnp£0£U)v (exception handlers) oi onofoi 8a mavouv Tr)v 
e^aipeor) koi 8a cppovTf^ouv wote to TTpdypauua va avavr)ipei otto to AdSoc;. 

MepiKec; otto tic; ec/Jipeoeic; TrpoKaAouvTai otto to runtime system, ottcjuc; oti-|v 
TTepfTTTcoar) 5iaipear)c; ue to ur)5ev. Qotooo, OTroia5riTTOTe KAdor) UTropef va opiaei koi va 
eyeipei 5ikec; tit; ec^aipeaeic;. Auto yiveTai wc; e?r)c;. npuna 5r)uioupyei (ue new) eva avTiKeiuevo 
e?aipeor)c; to otto(o 8a TrpeTrei va eivai otiyuiotutto thc; KAdor)? Exception n Kdnoiac; 
uTTOKAdani; ti"|c;. 'Etteito ue ti")v evToAr) throw koi to avTiKeiuevo ec/xipeanc; TrpoKaAeiTai 
exception. H eKTeAear) tou kcuSiko 8a 5iaKOTrei air\v evToAri throw koi o uttoAoittoc; kcuSikoc; 
ttou aKoAouSei 5ev 8a eKTeAeaTei. ETrioric; n ueSoSoc; ueoa oti-|v OTroia ouvepr) n e^aipear) 5ey 
8a £TriOTp£ip£i KdTTOia Tiun.. To avTiK£iu£vo, Tcopa, ti"|c; e^aipearic;, (r\ ecjaipear) ouoiaaTiKd), 8a 
5o6ei otov KaTdAAnAo exception handler, an' ottou koi ouvexi^eTai n eKTeAear) tou 
TrpoypduuaTOc;. Zto TrapaKdTcu Trapd5eiYua cpaiveTai to ttcuc; 5r)uioupyeh"ai koi eyeipeTai uia 
ecjaipear). 

class MyException extends Exception { 
} 

class MyClass { 

void oopsQ { 

if (/* no error occurred */) { 

} else {/* error occurred V 

throw new MyException (); 
} 
} 
} 

Ha va opioouue eva xz\p\cnf\ e^aipeoewv (exception handler) 8a TrpeTrei va KAeiooupc 
tov k(jo5iko ttou UTropef va npoKaAeoei Tr)v e^aipear) ueoa oe uia evToAr) try. MeTd ti"|v try 8a 
TTpeTrei va pdAouue uia n TrepioodTepec; evToAec; catch. KdSe catch 8a UTropef va mavei, uia 
udvo KAdor) e?aipeor)c; (ttx MyException). ETrioric; oe KdSe catch 8a uTrdpxei o KaTdAAnAo? 
k(jo5iko? yia tov xsipiaud ti"|c; e?aipeor)c;. Tia Trapd5eiyua : 

try{ 

p.a = 10; 
} catch (NullPointerException e) { 

println("p was null"); 
} catch (Exception e) { 

println("other error occurred"); 
} catch (Object obj) { 

println("Who threw that object?"); 
} 

H npunr) evToAri catch ue TrapdueTpo ttou Taipid^ei air\v e^aipeor) 8a £KT£AeoT£i. 
'Etteito to TTpdypauua 8a ouvexioei ueto tic; evToAec; try/catch. Qotooo 5ev eivai 5uvoto r\ 
EKTeAeor) tou TrpoypduuaTOc; va ouvexiOTei and to or)ueio ottou ouvepn n e^aipeor). 

Ol X£IPI0T£C; £^aip£0£U)V UTTOpOUV Va CpwAiaOTOUV £TTITp£TTOVTa? £TOI o x£ipiO"M°? va 

yiv£i at TrepioooTepa tou £vd? oi"|uda. Auto £ivai xPn CT| M° 0Tav ° ttpcoto? exception handler 
5ev UTropd va 5iop8u)0£i TTAnpu)? to AdSoc;. ripoK£iu£vou, Tujpa, va TT£paaT£i o x£ipio"u°c; ir\<; 
£^aip£or)? otov ettouevo, (uipr)AdT£pou £ttitt£5ou), exception handler, 8a ttpettei va 
Xpr)0"iM OTTOi n aou l J£ Tr l v throw koi yia avTiKeiuevo e^aipeor)? 8a Swoouue ir\v e^aipeor) ttou 
TTidoaue. Ir)|J£iwoT£ oti eheito and to throw r\ EKTeAeor) tou TpexovTO? kuiSiko x£ipio"M ou 
5iaKOTTTeTai opiOTiKd. 
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try{ 

fopen(); 
} catch(Exception e) { 

f.closeQ; 

throw e; 
} 

Yrrdpxouv tt£Pittt(juo£ic; orrou SeAouue eva KO|j|jdTi kcuSikci va £KT£AefTai TrdvTa, 
avzi,apir\m arro to av 8a ouupei Kdrroia e^aipeon. n dxi. Auto to £TriTUYxdvou|j£ |j£ ir\v evtoAh 
finally. To TrapaKdTcu TrapaSeiYua £^r)Y £ i T H XPn ar l T| K- 

try{ 

// do something 
} finally { 

// clean up after it 
} 

efvai Trap6|joio |j£ : 



try{ 

// do something 
} catch(Object e){ 

// clean up after it 

throw e; 

} 

// clean up after it 

H evToAn finally £kt£A£(to:i dKOua kon otov to try block Trepiexei tic; svtoAec; return, 
break, continue n. throw. Tia TrapaSeiyua : 

try{ 

if(a== 10) { 
return; 

} 
} finally { 

print("finally\n"); 

} 
print("aftertry\n"); 

Auto to KOuudTi kcjuSikci 8a tuttcjovei TrdvTa to un.vuua "finally" aAAd to unvuua "after 
try" uovo otov eivai a != 10. 
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5. Ta PaaiKa twv Applets air|v Java 

Ithv Java to Applets ekteAouvtoi uioa and Kdnoiov Java WWW Browser. H avacpopd at eva 
Applet yiveTai at uia WEB aeAi5a ueaw evdc; ei5iKOu HTML tag. Otov o xpnorns or\Kiboz\ at 
Kdnoiov Browser |jia WEB oeAi5a nou nepiexei kottoio Applet, o Browser KOTeua^ei to 
Applet arro tov Web Server kcm to eKTeAei otov tottiko unoAoYiOTn.. 

Enei5n. to Java Applets Tpexouv ueoa ano Kdnoiov Java Browser, exouv to nAeoveKTi"|ua tit; 
Sowing ttou napexei o Browser: eva UTrdpxov napdSupo, evvoiec; YpacpiKwv koi y£Y ovot wv, K Qi 
to interface nou to nepipdAei. EnmAeov eneidr) to Applets unopouv va KaTepouv and 

OTTOU5riTTOT£ KOI VO £KTeAOUVTai TOTTIKO OTOV UTTOAOYIOTr) TOU XPn aTI T UTTdpXOUV TT£piOpiO|JOf 

ttou euno5i£ouv Ta Applets va npoKaAeoouv £n. uia oto tottiko auoTi"|ua dnujc;: 

• Ta Applets 5ev unopouv va ypdipouv n va 5iapdaouv oto tottiko ouoTi"|ua apxeicuv, cktoc; 
and kotoAoyouc; ttou npenei va exei TrpoKa8opfo£i o ToniKdc; xpnoTnc;. 

• Ta Applets unopouv va eniKOivujvrioouv udvo |j£ tov Server otov ottoio to Applet eixe 

aTT08r|K£UT£(. 

• Ta Applets 5ev unopouv va Tpexouv TrpoYpd|j|jaTa ttou uTrdpxouv oto ouoTi"|ua tou 

TOTTIKOU XPHOTr). 

AnuioupYcuvTac; Applets 

l~ia va 5r)|JioupYri6£i £va Applet npdYpauua, TrpeTrei va 5nM |OU PYn9 £ f uia uTTOKAdor) tit; 

Kkaar\q Applet, tou Java. applet naKeTOu: 

Public class myClass extends Java. applet.Applet{ 

} 

H KAdor) Applet napexei ouunepicpopd nou eniTpenei oto Applet npdYpauua dxi udvo va 
AeiTOupYei ueoa otov Browser aAAd va exei koi duvaTOTrnec; AWT Y ia evowudTcoor) User 
Interface OTOixeicuv, 5iaxeipior) y £ Y OVOT(j0V novTiKiou koi nAircrpoAoYiou, koScoc; koi 
^uYpacpiKrii; otitv oSdvr). napdAo nou eva Applet npdYpauua unopei va anoTeAeiTai and 
enmAeov por)9r|TiKec; KAdoeic;, n unoKAdor) ir\c; Khaor\<; Applet eivai auTr) nou evepYonoiei Tiyv 
eKTeAeor) tou Applet npoYpduuaTOc;. 



5.1 BaaiKEq kznoupyizq twv Applets 

Ha ti")v 5r)uioupYia Java ecpapuoYwv, n KAdor) tit; ecpapuoYnc; npenei va 5ia8eTei Tiyv ue8o5o 
main(). "Otov n ecpapuoYH apxi^ei va Tpexei, eKTeAeiTai n ue8o5o<; main() n onoia KaSopi^ei 
Tqv ouunepicpopd tou npoYpduuaTOc;. AvTiSeTcuc; oto Applets npoYpduuaTa undpxouv 
5iacpopeTiKe<; AeiTOupYiec; nou ovtiotoixouv at YeYOvdTa nou ouupaivouv koto ir\ 5idpKeia tit; 
£(jur|c; tou Applet (nx. Y £ Y OVOTa apxiKonoinair;, £,(jJYpaq>\Kf\(;, novTiKiou KAn). Ze Kd8e 
AeiTOupYia avTiOTOixei koi Kdnoia ue8o5oc; n onoia KaAefrai and tov Browser otov eva 
YeYOvdc; ouupei. H ueSodoi tujv AeiTOupYicov ctoi dncuc; opi^ovTai OTiyv Applet KAdor) tit; Java 
5ev Kdvouv TinoTe. Tia va Scuoouue Kdnoia ouunepicpopd at Kdnoio y £ Y ovo< ; T| T; Applet 
ecpapuoYH uac; npenei va ^avaopioouue Tnv ue8o5o nou avTiOTOixei oto ytyovoc; ( T£ X v|Kr l 
method overriding) ueoa OTnv unoKAdor) tit; Applet nou 5r)uioupYr)aaue. Oi neVre mo 
paoiKec; ue8o5oi uiac; applet eivai: 
1. 
public void init(){ 

}" 

H ue6o5oc; auTr) eKTeAeiTai otov n applet ecpapuoYH KaTepaivei oto ToniKd unoAoYiOTri y\a 

eKTeAeor). H ue8o5o<; auTr) unopei va nepiAaupdvei Tr)v 5r)uioupYia Kdnoicov avTiKeiuevujv, tov 

KaSopioud napaueTpcuv, to cpdpTcoua eiKdvcov n font KAn. 

2. 

public void start(){ 

} 
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H ueSoSoc; auir| KaAerrai aueocuc; ueto: ir\v init(). H start() KaAerrai £Trior|c; otov n applet 

ecpapijoyn eixe TrponYOuuevcuc; OTauaTnaei ti"|v EKTeAeon ir\<;. Tia TrapaSeiYua M ia applet 

Ecpapijoyn OTauaTa ti-|v ekteAeoh th<; otov o xpn aTr l? aAAa^ei u£aw evoc; auv5eouou HTML 

oeAi5a Kai ^avapxi^ei ti"|v EKTeAeori ti"|c; otov o xpn aT| "K Y u Pi°" £| TTfaco oir\ aeAf5a ir\<; Applet 

ecpapuoYnc;. 

3. 

public void stop(){ 

}" 

H stop() aTauaia ir\v tKi£htor\ ir\q Applet ecpapuoYnc; Kai dvai to ouuTrAnpcuua tit; start(). O 

XPnoTris unopd ETTfaei^ va KaAeaei ano uovoc; tou tqv stop Yia va OTauaTnaei ti"|v Applet 

ecpapuoYH. Iti-|v stop() uTropd eTTfan^ o xPn aTr l? va OTauaTa ti-|v tKiihtar\ twv Threads ir\q 

Applet £cpapuoYn<; (TrpaYua ttou 5ev yivetoi auTOuaTa otov auif\ OTauaTa va eicreAdTai) Kai va 

to ^avaapxi^ei otov auTr) apxi^ei ttoAi thv ZKiihzof] Trie;. 

4. 

public void destroy(){ 

}" 

Aivsi ir\ 5uvaTOTr)Ta oth Applet ecpapuoYH va eAeuSepuoei touc; Tropouc; tou auaTnuaTOc; ttou 

ti-|c; eixav 5iaT£9ef (ttx avTiKdueva, threads kAtt.). H ueSoSoc; £KT£AdTai A(yo npiv n Applet 

ecpapuoYH Traipei opiOTiKa thv ZKiihzof] Trie; f\ otov o Browser KAeioei. ZuvnScuc; n ueSoSoc; 

auTr) 5ev xP £ ia^£Tai va opicnd othv Applet ecpapuoYH ektoc; otto ttoAu eiSiKe;<g TrepiTTTcoaeic;. 

5. 

public void paint(Graphics g){ 

}" 

Me Tqv u£0o5o auTr) n Applet ecpapuoYH eucpavi^ei koti othv o86vr) ttx. Kdueva, YPacpiKa, 
eikovec;. H ueSoSoc; auTr) KaAdTai at Siacpopec; TrepiTrKjuaeic; ottcuc; otov n Applet ecpapuoYH 
apxiKOTTOir)Tai, otov u£TaKivr)Tai o Browser n TOTro8£Tr|Tai Triau) ano dAAo TrapaSupo Kai urra 
epxeTai TraAi unpooTa, otov SeAouue va SnuioupYnoouue animation ottote koi KaAdTai 
ouvexwc;. Tia va xPn aiuOTTOi n aouu£ T| "l v u£0o5o auTh. TrpeTrei TrponYOuuevcuc; n KAaar) twv 
YpacpiKcuv va TrepiAricpSei otov kcuSiko ti"|c; Applet ecpapuoYnc; - outo Yi v£Tai ueocu Tr K 
of\Kujor\q: 

import java.awt.Graphics 



5.2 AttAe^ Applets koi n EiaaywYH T °uq ae ozkiSzq Web 

'Eva TrapaSeiYua ecpapuoYnc; Applet OKoAouSd: 

import java.awt.Graphics 
import Java. awt. Font 
import Java. awt. Color 

public class HelloSomeoneApplet extends Java. applet. Applet { 
Font f = new Font("TimesRoman", Font. Bold, 36); 
String myname; 

public void init() { 

myname = getParameter("name"); 

if (myname == null) 

myname="Laura"; 

myname = "Hello" + myname + "!"; 
} 

public void paint(Graphics g) { 
g.setFont(f); 
g.setColor(Color.red); 
g.drawString("F£ello again!", 5,50); 
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} 

} 

k<ju5iko.c; Exei acoSei ae eva apxeio pe 6vo|ja HelloAgainApplet. class otov KaTdAoyo 

/classes. 

To HTML apxsio nov TiepisxEi tt|v Applet £%ei tov TiapaK&Tff) rccoSuca: 
<HTML> 
<HEAD> 

<TITLE> Applet Alignement </TITLE> 
</HEAD> 
<BODY> 
<P> 

<APPLET CODE="HelloAgainApplet.class" CODEBASE="classes" 
WIDTH=300 HEIGHT=70 
ALIGN= LEFT VSPACE=60 HSPACE 10> 
<PARAM NAME=name VALUE="Bonzo"> 
Hello to whoever you are 
</APPLET> 

To the left of this paragraph is and applet of a small string in re type, set in 36 points Times bold. 
<BR CLEAR = ALL> 
<P> 

In the next part of this page, we demonstrate how under certain conditions, styrofoam peanuts can be 
used as a healthy snack. 
</BODY> 
</HTML> 

To aTTOTeAeopa tluv rrapaTTdvco ae evav Web Browser 6a efxe ir\v aKoAouSr) epcpdvior): 



a 



Netscape: Applet Alignment 



6) 



0,0 



~1 
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HELLO Bonzo! 



6) 



To the left of this paragraph 
is and applet of a small string 
I in re type, set in 36 points 
Times bold. 




In the next part of this page, we demonstrate how under certain conditions, styrofoam 
peanuts can be used as a healthy snack. 



ZxoAia: 

• O kcjjSikcic; ti-|c; Applet ecpappoync; efvai Karavor|T6c;, a^ei (owe; va avacpepSef oti n 
ecpappoyn 5ex£Tai uj«g Tipri othv string p£Ta|3Ar|Tri myname ti"|v Tipn ti"|c; rrapapeTpou name 
rrou opioTr)K£ peaa oto HTML apxeio rrou KaAei Tr)v ecpappoyn. 

• H evoajpdTcoor) oe piac; Applet ecpappoync; oe oeAiSa tou Web yiveTai pe to tag <APPLET> 

• BR CLEAR: To Keipevo rrou OKoAouOei peTd crno to </APPLET> tag kcm to BR CLEAR 
epcpavi^ETCM oto ETTopevo KaOapo apiOTepo n 5e^i TrepiOwpio n othv enopevn YPCMMH 
avdAoya pe nq Tipe^ nou exei SnAuoOei oto CLEAR (CLEAR=LEFT, CLEAR=RIGHT, 
CLEAR=ALL). 
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Meoa oto tags <APPLET> pTropouv va TrepiAncpOouv 5idcpopa avayvwpiOTiKd ttou ex ouv 
va Kavouv |je tov Tpdno epcpdvianc; tit; Applet ecpappoyric; air\ Web oeAiSa: 

• CODE: AnAwvei to 6vo|ja Tr)<S KAdonc; ttou Trepiexei thv Applet ecpappoyri.. 

• CODEBASE: Ar)Au)vei tov KaTdAoyo ttou ppioKETai n KAdar) ttou Trepiex £l T n v Applet 
ecpappoyh.. 

• WIDTH koi HEIGHT: AnAcuvouv tic; SiaoTdoeic; Tqcj nepioxnc; ottou to anoTeAeopa 
ir\q Applet ecpappoyncj 6a epcpaviOTd. 

• ALIGN: AnAwvei ti"|v OTofxior) Tqc; Applet ecpappoync; oth oeAf5a Web. riafpvei evvea 
Tipec; (LEFT, RIGHT, TOP, TEXTTOP, MIDDLE, ABSMIDDLE, BASELINE, BOTOM, 
ABSBOTOM). Tia TrapdSeiypa n SriAwori ALIGN=LEFT otoix^ei ti-|v Applet 
ecpappoyn oto: apiOTepd thc; oeAiSac; koi oti Kdpevo OKoAouSef p£Td to </APPLET> 
Ypdcprrai oto kevo nou uTrdpxei oto 5e^id ti"|c;. 

• VSPACE kcn HSPACE: H KcrraKopucpn koi n opi^dvTia avTfoTOixa aTTOOTaon oe 
pixels ti-|c; Applet ecpappoync; and to Keipevo ttou thv TrepipdAAei. 

• PARAM :Ar)Aiov£i ir\v TrapdpeTpo nou Sex^ai n Applet ecpappoyri, oto 
avayvcopiOTiKd Name opf^ETai to dvopa Tn,cj TrapapeTpou evio oto VALUE n Tiph. ti"|c;. 



5.3 TpcupiKa, rpa|j|jaToa£ipc^ Kai Xpwpa 

H oxe5faan evdc; avTiKeipevou othv oOdvn,, yiveTai psaio peOdScov Tn.cj KAdonc; Graphics. OAecj 
oi pe6o5oi oxeSiaoncj Traipvouv opiopaTa ttou acpopoiiv aripeia, ycjuviec; h. apxiKd on,peia tcov 
avTiKEipevcov oto ouaTn,pa ouvTETaypevtov piacj applet. To ouoTn,pa auvTETaypevLov ex £| Tr l v 
apxn tou (0,0) OTr)v apiOTeph, dvto yiovia. Oi Oetikec; Tipec; tou x Ppiokovtoi oto 5e^id koi oi 
Oetikec; ip Tipec; eivai npoc; to kotw. 



0,0 



►+X 




5.3.1 H KAdar) Graphics 

Ha va xpno |UOTT oin.6ouv peQoSoi tlov ypacpiKiov Tn,c; KAdoncj Graphics TrpeTrei o kcjoSikoc; Tn.cj 
va TrepiAntpOei otov kcjj5iko thcj applet ecpappoync;. Auto yiveTai ottcjocj avacpep6n,Ke koi 
TrapaTrdvu) pe thv 5h.Atdon,: 

import java.awt.Graphics 

Oi peOoSoi ttou TrepiAAappdvei eivai: 



MeOoSoi yia oxeSfaon, 
drawLine(startX, startY, width, height); 
drawRect(startX, startY, width, height); 
fillRect(startX, startY, width, height); 
drawRoundRect(startX, startY, width, height); 
fillRoundRect(startX, startY, width, height); 
draw3DRect(startX, startY, width, height, boolean value); 
fillRect(startX, startY, width, height, boolean value); 
drawPolygon(arrayX, arrayY, array length); 
fillPolygon(arrayX, arrayY, array length); 
drawPolygon(polygon object); 
fillPolygon(polygon object); 
drawOval(TopCornerX, TopCornerY, width, height); 
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fillOval(TopCornerX, TopCornerY, width, height); 
drawArc(TopCornerX, TopCornerY, width, height, arcStart, arcStop); 
fillArc(TopCornerX, TopCornerY, width, height, arcStart, arcStop); 

MeSoSoc; avTiYpacph.c; - KaSapiauou rrepioxcov 

copyArea(fromStartX, fromStartY, fromWidth, fromHeight, toStartX, toStartY); 

clearArea(fromStartX, fromStartY, fromWidth, fromHeight, toStartX, toStartY); 

Me8o5oi oxeSiaonc; xapaKTripcuv 

Tia Tr)v oxe5iaar) xapaKTnpcuv OTiyv o86vr) Trpuna ttpettei va opiaiei n ypauuaToaeipd TT0U 6° 

XpnoiM OTTO| n.0 £ i ueocu Tr l? u£065ou: 

setFont(fontObject); 

Ith auvexeia 01 xapaKTripec; kcm strings uTropouv va axeSiaaTOuv ueou) tit; u£865ou: 

drawString(aString, atPointX, atPointY); 

MeSoSoc; aveupeoir; tit; ypauuaToaeipdc; 
getFont(); 

Me8o5oi xpwuaTOc; ovtikeiuevou 

setColor(colorObject); 

getColor(); 

5.3.2 H KAdan Fonts 

Ha va xpn aiuOTT oir|9ouv u£0o5oi twv ypauuaToaeipcuv T| T; KAdair; Fonts ttpettei o kcoSikcjc; 
tit; va TT£piAr)cp8£i otov kcuSiko tit; applet ecpapuoyric;. Auto yiveTai |j£ Tiyv or\h<j}or\: 
import Java. awt. Fonts 

Me tov KOTaoKEuaoTri tit; KAdair; Font 5i"|uioupYnaouu£ avTiKei|jeva tuttou Font ottcjuc; y |Q 
TrapaSeiyua: 

Fontf = new Font("TimesRoman", Font. BOLD, 24); 
Oi tiu.ec; ttou unopsi va napei o tuttoc; tit; ypauuaToaeipdc; eivai Font. PLAIN, Font.BOLD, 
Font. ITALIC KaScoc; koi ouv5uaouoi outwv (ttx FontBold + Fontltalic). 

Oi u£0o5oi ttou TrepiAaupdvei n KAdor) Font eivai: 
getName(); 
getSize(); 
getStyle(); 
isPlain; 
isBold; 
isltalic(); 

Tia TrepiaaoTepec; TrAnpocpopiec; oxetiko ue Tiyv Troi6Ti"|Ta tit; ypauuaToaeipdc; ttou opic^Tai (ttx 
uipoc;, ur)KOc; tcuv x a P aKT nP wv ) UTropouv va XP n .O" luoirToin .6o , JV ueSoSoi tit; KAdoir; 
FontMetrics (pAem to API Java Documentation tit; Sun). 

5.3.3 H KAdan Color 

Tia va xpno^OTTdnQouv ueSoSoi tit; KAdair; Color TrpeTrei o kcoSikoc; tit; va TrepiAncpSei otov 
kcjo5iko tit; applet ecpapuoync;. Auto yiveTai ue Tiyv SnAcoor): 
import Java. awt. Color 

Me tov KaTaoKEuaoTr) tit; KAdoric; Color uTropouue va SnuioupYnoouue avTiKeiueva tuttou 
Color: 

Color c = new Color(redValue, greenValue, blueValue); 
Oi tiuec; tou kokkivou, Trpdoivou, uttAe eivai aKepaioi ttou KuuaivovTai and ecuc; 255. ETriair; 
othv KAdor) auTri exouv opiOTd OTdvTap avTiKdueva tuttou Color aTro8r|K£U|j£va at 
u£TapAr)T£<; tit; KAdair;, ttou ettitpettouv va Trdpouue aTreuSeiac; Color avTiKeiueva tcuv ttio 
vvcuotijuv xpwudTcuv (Color.white, Color.black, Color.lightGray, Color.gray, Color.darkGray, 
Color.red, Color.green, Color.blue, Colror.yellow, Color.magenta, Color.cyan, Color.pink, 
Color.orange). 
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Ta xpwuaTa tou Background kcm tou Foreground uiac; applet ecpapuoYnc; KaSopi^ovTai ueaco 
tcjov u£865(jov ti-|c; KKaar\q Applet : 

setBackground(colorObject); 

s etForeground(colorObj ect) ; 

getBackground(); 

getForegroundQ; 



5.3.4 napa5£i'YMC(Ta YpatpiKwv - YpappaToatipojv - xpwmoitwv 

Ito oriudo auTO rrapaSeTOuue tov kcoSiko Tpicuv ecpapuoytjov applet rrou oxe5id^ouv oir\v 
o86vr) a)uia Aaurra (TrapaSeiYua YP ac P IKlJ ^ v )> P)Tsao"Epi£ TrpoTdaeic; 5iacpop£TiKOu tuttou 
YpauuaTOoeipcov n Kd8e ufa (TrapdSeiYua YP a PP aTOa£| P lJ ^ v ) kgi y)£vgv TTfvaKa and 
TETpayijova tuxcmou xpwucrroc; to KaSeva (rrapaSeiYpa xpwuaTuv). 

A) napd5£iYk>a ypacpiKuv 

import Java. awt. Graphics; 

public class Lamp extends java.applet.Applet{ 

public void paint (Graphics g) { 
// the lamp platform 
g.fillRect(0,250,290,290); 

// the base of the lamp 
g.drawLine(125, 250, 125, 160); 
g.drawLine(l 75,250, 1 75, 1 60); 

// the lamp shade, top and bottom edges 

g.drawArc(85,157,130,50,-65,312); 

g.drawArc(85,87,130,50,62,58); 

// lamp shade, shides 
g.drawLine(85, 177, 119,89); 
g.drawLine(215, 177,181,89); 

//dots on the shade 
g.fillArc(78,120,40,40,63,-174); 
g.fillOval(120,96,40,40); 
g.fillArc(173, 100,40,40,1 10,180); 




B) naptiSEiYpa YpaiJiJccroCTEipcuv 

import Java. awt. Font; 
import Java. awt. Graphics; 



Eiaayrayf) avr\ y^raaaa 7ipoypanuttTiau£>i> Java 39 



public class ManyFonts extends Java. applet. Applet { 

public void paint (Graphics g) { 

Font f = new Font("TimesRoman", Font. PLAIN, 18); 

Font fb = new Font("TimesRoman", Font. BOLD, 18); 

Font fi = new Font("TimesRoman", Font.ITALIC, 18); 

Font fbi = new Font("TimesRoman", Font.BOLD + Font.ITALIC, 18); 

g.setFont(f); 

g.drawString("This is a plain font", 10, 25); 
g.setFont(fb); 

g.drawString("This is a bold font", 10, 50); 
g.setFont(fi); 

g.drawString("This is an italic font", 10, 75); 
g.setFont(fbi); 

g.drawString("This is a bold and italic font", 10, 100); 
} 



This is a plain font 
This is a bold font 

This is an italic font 
This is a bold italic font 









V) riapd5£iYM a XP U M° TUV 

import Java. awt. Graphics; 
import Java. awt. Color; 

public class ColorBoxes extends Java. applet. Applet { 

public void paint (Graphics g) { 
int rval, gval, bval; 

for(int j = 30; j< (size().height -25); j += 30) //rows 

for (int I = 5; I< (size().width -25); I += 30) { // columns 
rval = (int)Math.floor(Math.random() * 256); 
gval = (int)Math.floor(Math.random() * 256); 
bval = (int)Math.floor(Math.random() * 256); 

g.setColor(new Color(rval,gval,bval)); 
g.fillRect(I,j,25,25); 
g.setColor(Color.Black); 
g.fillRect(I-l,j-l,25,25); 
} 
} 

niinnnnnnninn 
□□□□□□□□□□□□a 
□□□□□□□□□□□□a 

nnninnnnnnnnn 
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6. Threads 

rioAAec; yAwooec; TTpoYauuaTiauou ottcjuc; koi n Java 5ia0£TOuv epyaAefa yia tiiv uAoTroinon 
threads cna TrpoYpduuaTd touc;. Autec; oi yhwaatc, koAouvtoi multithreading languages. Etov 
rrapaSoaiaKO TrpoYpauuaTiouo otov £va npoYpauua EKTeAefrai ovoua^eiai process 
(Siepyaaia) kcm oi evtoAec; tou ekteAouvtoi aeipiaKd n uia ueto thv aAAr) uexpi to teAoc; tou. E' 
auTr) Tr)v TTepmrijuori urropouue va nouue on to ouyKEKpiuevo process 5ia0£T£i uovo eva 
thread ttou EKTEAei tic; evtoAec; tou TTpoYpduucnoc;. Etic; multithreading yhibaotc, 
TrpoYpauucmauou uTropouue va opiaouue at kottoio process va Trepiexei eva ti koi 
TrepioooTepa threads (ovoud^ovTdi koi lightweight processes) oi OTroiec; ekteAouv Kd6e uia 
^excopiora tov kcjoSiko tou TrpoYpauuaTOc;. Eivai 5r)Aa5r) aav va exouue noAAa processes 
ttou ekteAouvtoi TTapdAAnAa ueoa oto apxiKO process. 



6.1 riapa5ciYM a M £ Threads 

To TrapaKdTCju TTpoYpauua opf^ei 5uo KAdoeic; thv SimpleThread koi thv TwoThreadsTest: 

class SimpleThread extends Thread { 
public SimpleThread(String str) { 
super(str); 

} 

public void run() { 
for (int i = 0; i < 10; i++) { 

System.out. printing + " " + getName()); 
try{ 

sleep((int)(Math.random() * 1000)); 
} catch (InterruptedException e) {} 

} 

System.out.println("DONE! " + getName()); 

} 
} 



class TwoThreadsTest { 

public static void main (String[] args) { 
new SimpleThread("Jamaica").start(); 
new SimpleThread("Fiji").start(); 
} 
} 

H Trpunr) ue6o5oc; tit; SimpleThread KAdonc; eivai evac; constructor ttou Sketch wc; opioua 
Eva string. O cunstructor uAoTroieiTai KaAwvTacj evav and touc; constructors ir\c; KAdonc; 
Thread ttou SexeTai wc; opioua eva String koi opi^si koi to dvoua tou Thread ttou 8a 
XPno"iM OTTOi n aou l J£ apYOTepa. 

H ETTOuevri ueSoSoc; Trie; KAdonc; eiva n run. H run uTropd va OetjupdOd toe; n Kap5id evdc; 
thread koi £K£i opi^ovTai oi evtoAec; tic; OTroiec; ttpokeitoi va ekteAeoei to thread. 
H KAdor) twoThreads 5ia8£T£i ti-|v ue8o5o main othv OTroia 5r|uioupYOuvTai 5uo threads - eva 
ttou ttou ovoud^ETai Jamaica koi eva ttou ovoud^eTai Fiji. H ue6o5ocj main auif\q ir\c; KAdonc; 
5r|uioupY£i Trpuna to Kd8e thread koi kotottiv apxi^ei thv EKTeAeon tou ueocju ir\<; u£8d5ou 
start. 

To aTTOTeAeoua otto thv ZKiihzor\ tou TrpoYpduuaTOc; 8a exei ti")v uopcpr): 
Jamaica 

Fiji 

1 Fiji 

1 Jamaica 

2 Jamaica 

2 Fiji 

3 Fiji 
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3 Jamaica 

4 Jamaica 

4 Fiji 

5 Jamaica 

5 Fiji 

6 Fiji 

6 Jamaica 

7 Jamaica 

7 Fiji 

8 Fiji 

9 Fiji 

8 Jamaica 
DONE! Fiji 

9 Jamaica 
DONE! Jamaica 

ZnM £|lj0T £° v cm QUTri n e^oSoc; 5ev eivai SeaueuTiKr). Ta 5uo threads, |je tov Tpono nou to 
exouue opioei, 5ev auyxpovi^ovTai at Kauia Trephrujuari u£Ta£u touc; etoi Kd6e £^o5oc; ttou 8a 
rrepiexei 10 unvuuaTa and to KaSeva dvai 5uvair|. ErreiSn o opioudc; tit; Td^n? Thread yivetoi 
oto ttciketo java.lang ttpettei k69e ttou TrpoKEiTai va TrpooSeoouue ir\ AeiTOupyiKOTriTa tit; at 
kottoio TrpdYpauud |jaq va Kdvouue import to auYKEKpiuevo ttoketo 



6.2 H uAoTTofriCTI twv Threads 

Oi £V£py£i£c; ttou Aaupdvouv x^pa koto thv tKiiktar\ evdc; Thread opi^ovTai oncoi; 

avacpepaue koi Traparravu) oir\ u£0o5o run tou Thread. Meto otto thv 5r)uioupYia kom ti"|v 

apxiKOTToinon evdc; Thread to ouoTr)ua EKTeAei auTOuma tov kwSiko ttou uTrdpxei air\ 

u£0o5o run. Iuvr)8u)<; n u£8o5o<; auif\ Trepiexei Kcrnoia £TravaAr)TTTiKr| 5our) (ttx othv 

TrepiTTTijoari evdc; animation 8a exouue kottoio loop ttou 8a eucpavi^ei 5ia5oxiKd KdTroiE? 

eiKOveq). 

YTrdpxouv 5uo TpoTroi yia tov opioud tit; run ueSdSou KdTroiac; Thread ttou 5r)uioupYOuu£: 

• AnuioupYia uTTOKAdair; tit; KAdoir; Thread koi uTrepKdAuipr) (overriding) tit; run u£0d5ou 
ttou UTrdpxei othv Thread KAdor). riapdSeiYua n KAdor) simpleThread ttou 5u)8r)K£ oto 
TTpor)YOU|j£vo TrapdSeiYua. 

• AnuioupYia KAdoir; ttou uAonoiei to Runnable interface. I' auif\ ti"|v TrephTKjuar) otov 
5r)uioupYOuu£ Tr)v Thread TrpeTrei va tit; Scoaouue koi uia avacpopd-SeiKTr) at otiyuiotutto 
tit; KAdoir; ttou uAoTroiei to Runnable interface. To TrapdSeiYua ttou OKdAouSei avr)K£i at 
auTOv tov Tpono uAoTroinair; Threads. 



6.3Threads oz Applets 

H Applet Clock KAdor) ttou 5iv£Tai oth auvexeia eucpavi^ei thv cupa tou auoTr)uaTO<; koi thv 
£vr)|J£pwv£i Kd8e 5£ut£p6A£ttto. H applet xpnGiuoTroid T0 Runnable interface yio: va opio£i 
tqv run u£8o5o tou Thread ttou 5r)uioupYd. O Aoyoc; ttou ttpettei n evnuepwor) koi eucpdvior) 
tit; wpac; va yivetoi ueaa otto kottoio Thread dvai oti oi evnueptjuoeic; dvai ouxvec; koi o 
XPHOTrK TTpeTTEi va uTTopei TauT6xpova va Kdvei koi dAAec; epYaoiec; (ttx va TTnvafvEi at dAAr) 
oeAi5a, va Kdvei scroll ti-|v oeAi5a tit; wpac; kAtt). ETrioir; acpou n Java 5ev uTrooTnpi^ei 
TToAAaTrAr) KAnpovouiKOTriTa (uia KAdor) va eivai uTTOKAdar) at TrepioooTepec; and uia 
KAdaeic;), n KAdor) Clock 5ev unopd va KAnpovoud i5i6Tr)T£<; koi tit; KAdor)? Thread koi tit; 
KAdor)? Applet. Etoi r\ KAdor) Clock dvai avaYKaouevr) va xpn°" | l JOTTOi n o " ei T0 Runnable 
interface Yia va aTT0KTr|O£i SuvaTOTnjec; 5r)uioupYiac; Threads. 



import java.awt.Graphics; 
import Java. util. Date; 

public class Clock extends java.applet.Applet implements Runnable { 
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Thread clockThread = null 



} 



public void start() { 

if (clockThread == null) { 

clockThread = newThread(this, "Clock"); 
clockThread. start(); 
} 
} 



public void run() { 
// loop terminates when clockThread is set to null in stop() 
while (Thread. currentThread() == clockThread) { 
repaint(); 
try{ 

clockThread.sleep(1 000); 
} catch (InterruptedException e){ 
} 
} 
} 

public void paint(Graphics g) { 

Date now = new Date(); 

g.drawString(now.getHours() + ":" + now.getMinutes() + ":" + now.getSeconds(), 5, 10); 
} 



public void stop() { 

clockThread = null 
} 



IXoAia 

• H start() u£0o5oc; e^ETd^ei rrpcoTa edv n clockThread p£TapAr|Tr| eivai null. Edv eivai 
onpaivei on to Clock Applet exei poAic; apxiaei va EKTeAeiTai n exei OTapaTnaei Tr)v EKTeAeori 
tit;. Kai otic; 5uo TrepiTTTCjooei xp£id^£Tai H 5n.pioupYia evoc; veou thread. Auto yivetoi pe ti"|v 
5r)Au)or|: 

clockThread = new Thread(this, "Clock"); 
H TrapdpeTpoc; this eivai n avacpopd oe otiypiotutto tit; KAdoir; Clock Applet, ttou uAoTroiei 
to Runnable interface, n OTroia yivetoi o otoxoc; tit; Thread ttou 8a 5npioupYn.8£i- 

• Otov o xpnoTr)? cpeuYei otto ti-)v oeAi5a tit; cupac; KaAeiTai n p£8o5o<; stop() n OTroia Oetei 
othv peTapAriTr) clockThread ir\v Tipn null. Auto exei ux; crrroTeAeapa va OTapaTnoei n 
p£8o5o<; run() koi n Thread ttou Tn.v ekteAel To i5io 8a p-rropouoe va yivei pe thv 5r|Aojar| 
clockThread. stop() n OTroia opcuc; 5ev ouothvetoi y\a xpnan. £TT£i5r| OTapaTd dpeoa Tqv 
run() oe ottoio oripeio ekteAeoit; koi av ppiOKOTav auTri. 

• H peOoSoc; run() aTTOTeAei th Kap5id tit; Clock Applet. Ith pe8o5o auif\ KaAeiTai n peOoSoc; 
repaint() n OTroia KaAei auTopaTa thv pe8o5o paint() ttou epcpavi^ei othv o86vr) thv cupa. 
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6.4ZuYXP°via|j6£ twv Threads 

H Java xPHO^OTfO^i T Q monitors y 1 ^ va rrapexei ouyxPoviouo oto avTiKdueva ti"|c;. 'Eva 
avnK£f|j£vo rrou Trepiexei synchnonized u£865ouc; OecjupdTai avTiKduevo tuttou monitor. 'Eva 
avTiK£i|j£vo tuttou monitor ettitpettei oe £va |jovo thread koOe otiymh va ZKizkzi |jia 
synchronized ueOoSo outou tou ovtikeiuevou. 'Etoi otov KaAdTai kottoio synchronized 
ueOoSoc; evoc; ovtikeiuevou tote to avTiK£i|j£vo "kAeiScovetoi" yia outo to thread kcn 5ev uTropef 
va KAr)9d Ka|jia aAAr) synchronized ueOoSoc; oto ouyKEKpiuevo avTiK£i|j£vo otto kottoio aAAo 
thread. Mr)-synchronized u£8o5oi uTropouv va KAr)9ouv kovovikcj. Metci to teAoc; ir\c, 
tKiiktar\c; |jiag synchronized u£665ou to avTiK£i|j£vo "^£KA£i5(jov£Tai". 

Mia thread ttou ekteAei |jia synchronized ueOoSo |jTTopei va OTauaTnaei ti-|v ekteAeoh ti-|c; uovo 

OTr)V TT£piTTT(jOOri TTOU OTTO TOV KU)5lKO TI"|C; U£8650U KAr)9£i H Wait(). Z£ |JIO T£TOia TT£piTTT(jOOri 

to thread |j"rraivei at KaTaaTaan. wait yia to auyKEKpiuevo monitor avTiK£i|j£vo evcu to 

aVTIK£i|J£VO "^£KA£l5(jOV£Tai". 

'Otov £va thread ekteAeoei otto tov kcuSiko uiac; synchronized u£665ou, ti-|v ueOoSo notify(), 
tots "cjunva" eva thread ttou ppiOKOTav oe KaTaoTaar) wait yia to monitor avTiKduevo. To 
"cjuTrvnuevo" thread, 5ev 8a dvai at Qiar\ va eicreAeoOd, ewe; otou to Tpexov thread teAekjooei 
Tr)v eKTEAeon ti-|c; synchronized u£865ou - 5r)Aa5r| ^£kA£i5(joo£i to monitor avTiK£i|j£vo. Eav 
TToAAd thread Trepiuevouv at outo to avTiK£i|j£vo, £va |jovo otto outci ettiAeyetoi y\a va 
"^UTTvr)0£i" - n ETTiAoYn yivetoi au8aip£Ta otto to auaTnua. H |je6o5oc; notifyAII(), "cjuttvcj" 6Aa 
to threads ttou ppioKOVTai oe Kaiaaiaar\ wait yio to auyKEKpiuevo monitor ovtikeIijevo. 

Oi ueOoSoi wait(), notify(), notifyAII() opi^ovTai oti-|v Khaar\ Java. lang. Object. 

AKoAouSd to Producer/Consumer TrapaSeiYua ouyxPoviouou. O Producer TrapaY£i £vav 
aK£paio apiSuo uetocju koi 9 (ouuTrepiAaupavcuv), tov aTTo8r)K£U8i at eva avTiKduevo 
CubbyHole, koi tuttcuvei tov TrapaYOuevo apiSuo. Tia va KaTaoTnoei to TrpopAriua 
auYXPOviauou nio evSiacpepov, o Producer "KOiucnai" Y ia £va Tuxaio xPoviko 5iaaTi"|ua 
ueto^u koi 100 xiAiootcov tou SeuTepoAeTnou Trpiv ti"|v TrapaYCOYh. tou ettouevou apiSuou 
ir\q mavaArmjric;- O Consumer, KOTavaAcovei oAouc; touc; aKepaiouc; apiOuouc; otto to 
CubbyHole (to i5io aKpipcuc; avTiKduevo oto onoio o Producer epaAe touc; aKepaiouc; 
apiOuouc; apxiKa) tooo YPn.Y P a oao 5iaTf9evTai. O ouyxPoviouoc; uetocju outcuv twv 5uo 
threads uAoTroierrai at xaunAoTepo £TriTT£5o, ueaa otic; u£865ouc; get() koi put() tou 
avTiKEiuevou CubbyHole. 



i-kic-kic-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k 



//* 

// Class Producer.java 

public class Producer extends Thread { 
private CubbyHole cubbyhole; 
private int number; 

public Producer(CubbyHole c, int number) { 

cubbyhole = c; 

this. number = number; 
} 

public void run() { 

for (int i = 0; i < 10; i++) { 
cubbyhole. put(i); 
System. out. println("Producer#" + this. number 

+ " put: " + i); 
try{ 

sleep((int)(Math.random() * 1000)); 
} catch (InterruptedException e) { } 
} 
} 
} 
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//* 

// Class Consumer.java 

//* 

public class Consumer extends Thread { 

private CubbyHole cubbyhole; 

private int number; 

public Consumer(CubbyHole c, int number) { 

cubbyhole = c; 

this.number = number; 
} 

public void run() { 
int value = 0; 

for (int i = 0; i < 10; i++) { 
value = cubbyhole. get(); 

System. out. println("Consumer #" + this.number 
+ " got: " + value); 
} 
} 
} 

yy******************************* 

// Class CubbyHole.java 

public class CubbyHole { 
private int contents; 
private boolean available = false; 

public synchronized int get() { 
while (available == false) { 
try{ 

wait(); 
} catch (InterruptedException e) { } 
} 

available = false; 
System.out.println("in get"); 
notifyAIIO; 
return contents; 
} 

public synchronized void put(int value) { 
while (available == true) { 
try{ 

wait(); 
} catch (InterruptedException e) { } 

} 

contents = value; 
available = true; 
System.out.println("in gut"); 
notifyAII(); 
} 



'/A****************************** 
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// Class ProducerConsumerTest.java 

public class ProducerConsumerTest { 
public static void main(String[] args) { 
CubbyHole c = new CubbyHole(); 
Producer p1 = new Producer(c, 1); 
Consumer d = new Consumer(c, 1); 
p1.start(); 
d .startQ; 



} 



} 



To arroTeAeoua and thv eiaeAeori tou TrpovpdppaTOc; ProducerConsumerTest 6a ex £| Tr l v 
popcpn: 

Consumer #1 got: 3 

Producer #1 put: 4 

Producer #1 put: 5 

Consumer #1 got: 4 



6.5 Oi KaraaTaaEis twv Threads 

To napaKOTO) TrapdSeivpa 5eixvei tic; KcrraoTaoeic; otic; ottoiec; prropef va ppioKETai kottoio 
thread koi tic; pe6d5ouc; pe tic; ottoiec; pnopei va Trnvaivei and pid Kcnaoiaor\ at pia dAAr|. Oi 
pe6o5oi stop, suspend koi resume eivai peSoSoi rrou urrapxouv aAAd 5ev 6a rrpenei va 
XPno"ipoTroiouvTai(deprecated) yiCTf eivai 5uvotov va oSriYnoouv ae rrpopAnpaTa. Iti"| Qior\ 
auTcov tcjjv Tpicov pe665u)v 6a TTperrei va uAorroioupe 5ikec; pac; 01 ottoiec; va aAAd^ouv Kdrroia 
peTa(3Ar)Tri or)paia(flag) rrou va 5r)Au)vei thv KOTdoTaon tou thread koi x£ipi£dpaoT£ kotottiv 
outec; tic; KOTaoTdoeic; avdAoYa pe thv TrepioTaon. 
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7. Abstract Windowing Toolkit (AWT) 



7.1 BaoiKd OTOixcia ewoq GUI 

'Eva Graphical User Interface-GUI (cna eAAnviKd rpacpiKr) Aierracpri |j£ to Xpf\air\) efvai to pepoc; 
tou TrpoYpdppaTOc;, ttou cppovTf^ei yia tov tpotto £|Jtpdviari<; koi x£ipiapou T0U TrpoYpdppaTOc, aTT0 
tov xPHOTr). 'Eva GUI aTTOTeAefTai and GUI-components. Oi KAdaeic, ttou xPn ai M 0TT0|0 uvTai Y ia 
ti")v KaTaoKEur) avTiKEipevojv tuttou GUI-components avr)KOuv oto java.awt (Abstract Windowing 
Toolkit) package. Oi paaiKOTepec, and outec, eivai n KAdar) Component kcm n KAdar) Container. 
Kd8e KAdar) ttou KAiipovopei Tiyv KAdar) Component eivai koi auif\ eva Component. ETriaric, Kd8e 
KAdar) ttou KAiipovopei Tiyv KAdar) Container eivai koi auTri eva Container. Oi KAdaeic, ttou 
auvr)9£OTepa xpn ai l J0TT0|0UVTai Y ia T| "l v KOTaaKeur) GUI-components TrepiYpdcpovTai TrapaKdTOj: 



Label 


Epxpavi^ei KeiLievo Ttou 5ev Luropei va Tp07t07coir)9ei ano tov xpT)axr). 


Button 


IlepioxT) Ttou Ttpo^evei eva yeyovoc; (event) oiav snikiyexai ue to ttovxvki. 


TextField 


nspiojcT) otiou o xpT)OTT)i; eiodyei 5e5ou.eva aTto to TiXnicxpoXoyio. Ee eva TextField 
LiTiopouue eTtiani; va eLupavi^ouue TiXnpocpopiec;. 


TextArea 


IlEpioxT) OTtou o xpx\avr\c, eiadyei SeSoueva aTto to TiXnicxpoXoyio. Xe eva TextArea 
ujropouue va exouue noXteq ypau.uec; Keiu.evou oe avxi9£ar| u,e to TextField tiou ujiopouue 
va exouue uovo uia. 


Choice 


Mia Maxa axoixeicov arco xa ojtoia o xpf)axr)i; Luropei va stuIs^ei eva arto auxd Lie to 

TTOVXIKI. 


Checkbox 


'Eva boolean component Ttou eivai eTiiXeyuevo t) lit) eniXey\xevo. Me auxo uta>Tioiouvxai icai 
to Radio buttons (auoiPaiccx; aTiorcXeiouevec; snikoyeq). 


List 


Aiaxa axoixeicov ano xa OTioia o xpriaxni; Luropei va enike^ei eva ano auTd Lie to tiovxvki. 
AmXo kXik as eva axoixeio tt\c, Xiaxac, Ttpo^svei eva action event. 


Panel 


Eivai eva container avTirceiLievo oto otioio Luropouv va xoTio9exr|9ouv component 
avxiKei(ieva. 


ScrollPane 


Eivai eva container avxiiceiLievo oto ottoio Luropei va xoTio9exr|9ei eva component, auvT)9rac; 
eva Panel, to ottoio 9a eLicpavi^exai axov xprjaxn akXa ki oxav auxo 8ev eivai eqnicro 9a 
eLicpavi^ovxai Scrollbars Ttou 9a eTiixpev|/ouv Tnv §ioMa9nan tou component exai coaxe va 
yiveTai opaxo Kai to xLirJLia tou ttou 5ev cpaiveTai. 



To STTopevo axnpa £|jcpavfcjei Tiyv lepapxia tojv GUI-components KAdaeiov pa£i pe KdTroiec, 
eniTrAeov aupTrAnpojpaTiKec; KAdaeic; ttou Siaxeipi^ovTai eva GUI. 



Java. lang. Object 



CheckboxGroup 



Component 



FlowLayout 



BorderLayout 



Grid Layout 



Label 



Button 



TextComponent 



Choice 



Checkbox 



List 



Container 



TextField 



TextArea 



Panel 



java.applet.Applet 



Window 



Frame 



ScrollPane 
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Ernv icMon Component opi^ovrai 01 koive<; (a.e9o5oi o^cov irov UTioicMaecov rr\c,. A^si va an(j,Eia)96i on 
otttv Component opi^oviai kou 01 (0,e9o5oi paint Kai repaint nov exoti(a.e T)5n 5ei tnv A.siTOt)pyia toix; aia 
Applets. 

riapc(5£iYM a ku>5ikc< 

'Eotcjo oti npoarraSouije va cpTia^ouue eva applet to ottoio 6a Auvei thv e^fawar) ax 2 +bx+c=0, koi 
6a £x £| Tr l v TTapaKaTU) TTepfrrou uopcpn.. 











Factor a 
Factor b 
Factor c 


EQuation 


Applet 


3 

| 1 


1 


Deterrninator D 


1 


RootXI 




1 

Solve 


RootX2 
[ Clear [ 


J 

d 



Kot' apxnv vpdcpouue tov kwSiko: ti"|c; ue665ou init tou applet o ottoioc; 6a Sripioupyei to avayKafa 
GUI components (TextField, Label, Button, Panel koi ScrollPane). 

// EQuation applet 
import Java . applet .* ; 
import java.awt.*; 
import Java . awt . even t . *; 

public class eg extends Java . applet . Applet { 
// AqAdoe tc tuv GUI components 

TextField tfA, tfB, tfC, tfD, tfXl, tfX2; 

Button btSolve , btClear; 

Panel p; 

ScrollPane sp; 

public void init() { 

// Anji Loupyioi tcov GUI components . 

// Aev e'tvat aKojin opaia. 

p = new Panel () ; 

sp = new ScrollPane (ScrollPane. SCROLLS ARS_AS_NEEDED) ; 

tfA = new TextField () ; 

tfB = new TextField () ; 

tfC = new TextField () ; 

tfD = new TextField () ; 

tfXl = new TextField () ; 

tfX2 = new TextField () ; 

btSolve = new Button (" Solve" ) ; 

btClear = new Button ("Clear" ) ; 



tfD.setEditable (false) 
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tfXl .setEditable (false) 
tfX2 .setEditable (false) 
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7.2 AomH evoq GUI 

IuvSetci GUIs x^PiCov 101 a£ UTTOTTspioxE? (ttx av SELopnoouue to TrpoYpa|j|ja Paint tcuv 
Windows - to GUI tou Siaiperrai oti"|v Trepioxn tcuv ijevou ettiAoycov, otiiv Trepioxn epYaoiac;, oir\v 
Trepioxn TraAeTac; xP^MQtwv kAtt) . Tia va aTrAoTroiiiSei, Aoittov, n ovomucin evoc; GUI oti"|v Java, 
Xcopi^eTai ouvhSloc; at ttoAAo Panel components. A^si va avacpepSei oti n KAdar) Panel 
KAn.povo|j£i ti-|v KAdor) Container kom n. KAdor) Applet tqv KAdor] Panel. 'Etoi to Panels koi to: 
Applets efvai Containers koi Lmopouv va exouv Components, okouo: koi tuttou Panel. O 
KOTaoKeuaoTrii; tiic; KAdor)? Panel 5ev Trafpvei TrapaueTpouc;. TeAiKd ttpokutttei |jia 5ev5piKr| 
56|jr|ar| tou GUI ttou Aeyetoi component hierarchy n containment hierarchy. 

Ze Kd8e Panel to Components ttou TrepiexEi Eivai TOTro8£Tr|U£va |j£ eva ouyKEKpiuevo TrAdvo n 
oxe5io (layout). H Java Trapexei SiaxeipiOTec; TrAdvLov (Layout Managers) yia thv 5i£u8£Tr)ori twv 
Component ovtikeiuevcov ueoa at eva Applet n Panel. Oi nio ouvn8iou£V£? KAdoeic; tlov Layout 
Managers TrepiypdcpovTai TrapaKdTcu: 



FlowLayout 


Eivai o default Layout Manager yia xa Applets icai xa Panels. TotioOetei xa 
Component avTiKsi(ieva ano apioTEpa Ttpoi; xa &efya lie rnv oEipd Ttou Ttpocm9ovTai 


BorderLayout 


TotcoBetei xa Component avuicEiLiEva as tievte TtEpioxa;: Bopeia, Nona, AvaToXucfi, 
Aimicrj icon KevipiKT) (North, South, East, West, Center). 


GridLayout 


To7to9sTEi to Component aviiKEiLieva as ypaLuis; Kai aTr\\ec, lie Ka9opioLi£vn aeipd 
(Ttpcoia ysLii^ei n Ttprain ypaLiLiT| lietlx n SsuTSpn ypaLiLiT) kAtc). 


CardLayout 


To7to9sTei xa Component avTUceiLieva as crroipa. Kd9fi Container aviiKEiLievo crrr| 
oioipa LiTtopEi va xpnaiLi07toiT)aei 07toiov8r|7tOTE Layout Manager. Movo to Container 
aviiKEiLiEvo Ttou ppioKEToa aTnv Kopucpt) Tr\c, oToipai; Eivai opaio. 


GridBagLayout 


Eivai TtapOLioioi; lie tov GridLayout Manager. AiacpEpsi arto auTOV aio on Kd9fi 
Component aviiKEiLiEvo Ttou tou Ttpoau9£Tai LiTtopEi va £%ei OTtoio5f|TtOT£ Liey£9o<; 
(SnXaST) va Kakvimi TtEpioaoTEpsi; arto Liia ypaLiLia; Kai aTX\'k&q). ETtioni; n osipd lie 
rnv OTtoia 7tpoaTi9ovTai Ta Component avuKEiLiEva otov GridBagLayout Manager 
LiTtopEi va Eivai OTtoia5r)TtOT£. 



napd5£iYk>a koo5ikc< 

Ithv ouvexeia TrpooSeTOuue kcoSiko o OTroioc; 8a SrnJioupyriasi to component hierarchy koi 8a 
opiaei tou? Layout Managers. O TrapaKdTLo klo5iko? TrpeTrei va TrpooT£8£i oto teAoc; ir\q ue865ou 
init ttou eiSaue Trponvouuevuic;. 

// Tonodeiqoq tov anXuv GUI components \iiaa oe eva Panel. 

// rpajjjjr) 1 

p . setLayout (new GridLayout (5 , 4 , 5,5)); 

p . add (new Label ( " ") ) ; 

p. add (new Label ( "EQuation" )) ; 

p. add (new Label ( "Applet") ) ; 

p . add (new Label ( " ") ) ; 

// rpajjjjfi 2 

p. add (new Label ("Factor a")); 

p.add(tfA) ; 

p.add(new Label ( "Determinator D")); 

p.add(tfD) ; 



// rpajijifj 3 

p. add (new Label ("Factor b")); 
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p.add(tfB) ; 

p. add (new Label ("Root XI")); 

p. add (tf XI) ; 

// rpauur) 4 

p. add (new Label ("Factor c")); 

p.add(tfC) ; 

p. add (new Label ("Root X2")); 

p.add(tfX2) ; 

// rpauur) 5 

p . add (new Label ( " ") ) ; 

p . add (btSolve) ; 

p . add (btClear) ; 

p . add (new Label ( " ") ) ; 

// Anu loupy'iot tou component hierarchy. 

// Tonodeinon tou Panel p ueoa oio ScrollPane sp . 

// 'Ens not TonoQsjnon tou sp ueoa oio applet. 

sp . add (p) ; 

sp . doLayout ( ) ; 

setLayout (new BorderLayout () ) ; 

add(sp, BorderLayout .CENTER) ; 

O Traparrrivu) kcjuSikoc; efvai ikovoc; va Sru-noupynoei to otttiko arroTeAeaija ttou £(5a|j£ otiiv 
eiKOva tou applet (pAem oeAf5a 29). 



7.3 TEYOVOTa aia GUI (GUI Events) 

reyovoTa oteAvovtcm at eva TrpoYpa|j|ja Java otto to Windows. H TrAnpocpopfa oxetiko |je eva 
GUI event, aTro8n.K£U£Tai at eva o:vtik£I|J£vo ttou avn.K£i OTnv KAaon. f\ at uTTOKAdoEic; Tn.s 
AWTEvent. H AWTEvent £fvai opiO|j£vr| oto ttoketo java.awt.event. To £tt6|J£vo oxniJC £|J<pavi££i 
Tnv i£papxia tcuv kAcjoecuv tou ttoketou java.awt.event. 



f Java. lang .Object J 



Mava. util. Event Object J 



c 



Java. awt .AWTEvent 



ActionEvent 



J 



Adjustme 



ItemEvent 



ntEvent J 

3 



ComponentEvent 



Key 



J) Class name 

_J Interface name 



ContainerEve 



FocusEvent 



PaintEvent 



WindowEvent 



InputEvent 



c 



KeyEvent 



c 



x: 



D 
D 
3 

3 

3 



MouseEvent 



J 
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Tia va iJTTopeaei o TrpoYpa|j|jcmaTr|c; va erre^epYaaTef kottoio event to TreTuxafvei |j£ 5uo |3r||jaTa: 

A) va SnAcoaei evav aKpomn y£Y OVOT(j0V (event listener) ttou 8a okouei tetoiou tuttou 
events. 

B) va uAoTroinaei tov x£ipio"Tr| y£Y OVOT(j0V (event handler) ttou 8a mavei events nou 
TrpoKUTTTOuv otto to |3r||ja A. 



'Evac; event listener TrpeTrei va eivai avTiK£i|j£vo Karroiac; Khaar\<;, r\ OTroia uAoTroiei eva n 
TrepioooTepa event-listener interface tou ttoketou java.awt.event. To £tt6|J£vo oxn|ja 
e|jcpavf^ei Tr)v lepapxia tcuv event-listener interfaces tou ttoketou java.awt.event. 



Java. lang .Object 



c 



J 



Java. util. Event Lis te 



ner )* 



Key 



J) Class name 

J) Interface name 



ActionListener 



J 



AdjustmentListe 



ner J 



ComponentListe 



ner J 



ContainerListe 



FocusListener 



ItemListener 



KeyListener 



MouseListener 



ner J 



MouseMotionListe 



TextListener 



WindowListener 



ner J 
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Ka8e event-listener interface Trapexei |J |a H nepiaaoieps? event handler |je965ou£. Mia event 
handler |j£6o5oc; KaAefrai auTO|jaTa otov ou|j(3aivei kottoio ouykekpiijevou tuttou y£Y ovo S- 
Ithv KAaar) tou event listener (efvai auTOvor)TO oti) 8a TrpeTrei va uAottoiouvtcm oAec; oi event 
handler |j£8o5oi tcuv event-listener interfaces ttou n KAaor) auif\ uAoTroi£i. 
'Etoi to event listener avTiK£i|j£vo ir\q Khaor\c; auTnc;, £ivai at Qiar\ va okouei ouyk£kpi|J£vou 
tuttou events ttou TrapaYOVTai otto GUI-Components tou TrpoYpa|j|jaTOc; - koi at TrepiTTTcuori 
nou £va tetoio event Trapax8£i, ekteAeitcn n KOTaAAnAr) event handler |je6o5oc; Yia Quto to 
event. 
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napd5£iYk>a koo5ikc< 

O kcuSikcic; rrou 5fv£Tai oti"|v auvexeia opf^ei, KcnaaKeua^ei Kai SnAcuvei 5uo aKpoaTec; Y£Y OVOTtj0V 
(event listeners) 01 orrofoi evepYorroiouvTai otov TraTnoouue kottoio arro to: Buttons "Solve" n 
"Clear". Kai outoc; o kcuSikcic; Torro8£T£fTai oto teAoc; Tn? ue865ou init ueto aKpipcoi; and tov 
kcjoSiko Yia to layout koi to component hierarchy. 

class Solve implements ActionListener ( ) { 

public void actionPer formed (ActionEvent ae) { 
try { 

double a,b,c,d,xl ,x2 , sqrtd; 

a= (new Double (tfA.getText () ) ) .doubleValue () ; 
b= (new Double (tfB.getText () ) ) .doubleValue () ; 
c= (new Double (tfC.getText () ) ) . doubleValue () ; 

d = b*b-4*a*c; 

tfD.setText (Double. toString (d) ) ; 

if (d>0) { 

sqrtd = Math. sqrt (d) ; 

xl = (-b-sqrtd) / (2d*a) ; 

x2 = (-b+sqrtd) / (2d*a) ; 

tfXl .setText (Double. toString (xl) ) ; 

tfX2 .setText (Double. toString (x2) ) ; 
} else if (d==0) { 

xl = x2 = -to/ (2d* a) ; 

tfXl .setText (Double. toString (xl) ) ; 

tfX2 . setText (Double. toString (x2) ) ; 
} else { 

tfXl . setText ("Error") ; 

tfX2 .setText ("Negative D"); 

} 

} catch (Exception e) { 

tfD. setText (e . getMessage ( ) ) ; 

} 

} 

} 

btSolve.addActionListener(new Solve( ) ); 

class Clear implements ActionListener ( ) { 

public void actionPer formed (ActionEvent ae) { 

tf A. setText ("") ; 

tfB. setText ("") ; 

tfC. setText ("") ; 

tfD.setText ("") ; 

tfXl .setText ("") ; 

tfX2. setText ("") ; 
} 
} 
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btClear.addActionListener(new Clear( ) ); 

EvaAAaKTiKa 01 x £l P iaT £ < 5 Y£Y OVOTlj0V urropouv va apxiKorroiouvTai "on the fly" oto 6piO|ja tujv 
aKpoaTcov y£Y OVOT(j0V - ^ e auT n T| "l v TTepmrwan. o x£ipio"rn.c; y£Y OVOT(j0V ovoud^eiai inline Khaor\. 

'Etoi yivetoi euKoAa KcnavoriTri n avuoToixnon. tcuv aKpocrnjuv y£Y OVOT(j0V aTa components kcm 
5iaKpivou|j£ euKoAoTepa ttoioc; kijoSikcic; £KT£AeiTai koto thv eucpdvior] evoc; event rrou rrapdY£Tai 
arro kcjSe component. 

H TurriKn 5our| Kcrraxcopnoric; |jiag inline KAdar|c;-X£ipio"Tn eivai n. aKoAouSr]: 

someComponent.addSomeEventListener( new SomeEventListener() 
{ //ApxiKOTroin.|J£vr| KAdar)-aKpoaTr|i; 

public void someEventMethod( ) //Overrided u£0o5oc; 5iax£ipiar|c; 
{ Event method implementation here... } 

} ); 

'Etoi u£ xPH ar l inline x^Piotcov o kwSikcic; ttou opf^ei, KaiaoK£ud^£i kcm SnAwvei touc; aKpoccrec; 
Y£Y0v6tu)v tcov Buttons "Solve" h. "Clear" urropd va Ypacpei w? e^n<g: 

btSolve . addActionListener (new ActionListener ( ) { 

public void actionPer formed (ActionEvent ae) { 
try { 

double a ,b ,c ,d,xl ,x2 , sqrtd; 

a= (new Double (tfA.getText () ) ) .doubleValue () ; 
b= (new Double (tfB.getText () ) ) .doubleValue () ; 
c= (new Double (tfC.getText () ) ) . doubleValue () ; 

d = b*b-4*a*c; 

tfD.setText (Double. toString (d) ) ; 

if (d>0) { 

sqrtd = Math. sqrt (d) ; 
xl = (-b-sqrtd) / (2d*a) ; 
x2 = (-b+sqrtd) / (2d*a) ; 
tfXl .setText (Double. toString (xl) ) ; 
tfX2 .setText (Double. toString (x2) ) ; 
} else if (d==0) { 

xl = x2 = -b/ (2d* a) ; 
tfXl .setText (Double. toString (xl) ) ; 
tfX2 . setText (Double. toString (x2) ) ; 
} else { 

tfXl . setText ("Error") ; 
tfX2 .setText ("Negative D"); 
} 
} catch (Exception e) { 

tfD. setText (e . getMessage () ) ; 
} 
} 
}) ; 
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btClear . addActionListener (new ActionListener ( ) { 

public void actionPer formed (ActionEvent ae) { 

tfA.setText ("") ; 

tfB.setText ("") ; 

tfC.setText ("") ; 

tfD.setText ("") ; 

tfXl .setText ("") ; 

tfX2.setText ("") ; 
} 
}) ; 



7.4 Adapter Classes 

npoKEuai via TrpouTrdpxouoeg KAdaeig ttou rrepiexouv 6Aeg Tig auvapTnaeig evog event listener 
interface |j£ kevo ooj|ja. Trpovpa|j|jaTiOTrig, ovti va opiaei ek tou [jriSevog |jia KAaar) aKpoair) 
Kai va opiaei 6Aeg Tig |j£665oug tou avTiaTOixou interface, arrAa TrapaKd|jTTT£i |jovo Tig |j£865oug 
Trig adapter KAdong ttou tov evSiacpepouv. Eivai Trpocpaveg oti av kottoio event listener interface 
Trepiexei |jfa uoto |j£6o5o npog uAoTroinar) tote 5ev opig"£Tai via outo avTioTOixn adapter KAdar). 
napa5eiY|JCiTa adapter KAdoewv eivai: n MouseAdapter ttou uAoTroiei to interface MouseListener, 
H MouseMotionAdapter ttou uAoTroiei to interface MouseMotionListener, n MouseMotionAdapter 
ttou uAoTroiei to interface MouseMotionAdapterListener kAtt. 



7.5 nArjpns Kw5iKag tou applet EQ 

TeAog 5iv£Tai o TrAnprig KcuSiKag tou EQ applet |j£ opio|j£V£g TTpoa8r)K£g ttou tou PeAtiojvouv ti"|v 
£|jcpdviori koi tou ettitpettouv va ^ekivo efTe |j£aoj Kdnoiag laraoeAiSag efre cog stand-alone 
application Aovoj Trig UTTa P^K Tr K M £ 6°Sou main( ). 

import Java . applet .* ; 
import java.awt.*; 
import Java . awt . event .* ; 

public class eg extends Java . applet .Applet { 

TextField tfA, tfB, tfC, tfD, tfXl, tfX2; 
Button btSolve , btClear ; 

Panel p; 

ScrollPane sp; 

public void init() { 

setBackground (SystemColor . control) ; 

p = new Panel () ; 

sp = new ScrollPane (ScrollPane. SCROLLBARS_AS_NEEDED) ; 

tfA = new TextField () ; 
tfB = new TextField () ; 
tfC = new TextField () ; 



Eiaavcuvri air \ vAcuaaa TTpovpa|j|Jcma|Jou Java 56 

tfD = new TextFieldO ; 
tfXl = new TextFieldO ; 
tfX2 = new TextFieldO ; 

btSolve = new Button ( "Solve" ) ; 
btClear = new Button ("Clear" ) ; 

tfD. setEdi table (false) ; 
tfXl .setEditable (false) ; 
tfX2 . setEditable (false) ; 

p . setLayout (new GridLayout (5 , 4 , 5,5)); 

p . add (new Label ( " ") ) ; 

p. add (new Label ("EQuation") ) ; 

p. add (new Label ("Applet" )) ; 

p . add (new Label ( " ") ) ; 

p. add (new Label ( "Factor a")); 
p.add(tfA) ; 

p. add (new Label ( "Determinator D")); 
p. add (tfD) ; 

p. add (new Label ("Factor b")); 
p.add(tfB) ; 

p. add (new Label ("Root XI")); 
p. add (tf XI) ; 

p. add (new Label ("Factor c")); 
p.add(tfC) ; 

p. add (new Label ("Root X2")); 
p.add(tfX2) ; 

p . add (new Label ( " ") ) ; 

p . add (btSolve) ; 

p . add (btClear) ; 

p . add (new Label ( " ") ) ; 

sp . add (p) ; 

sp . doLayout () ; 

setLayout (new BorderLayout () ) ; 

add(sp, BorderLayout .CENTER) ; 

btSolve . addActionListener (new ActionListener ( ) { 

public void actionPer formed (ActionEvent ae) { 
try { 

double a ,b ,c ,d,xl ,x2 , sqrtd; 

a= (new Double (tfA.getText () ) ) .doubleValue () ; 
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b= (new Double (tfB.getText () ) ) . doubleValue () ; 
c= (new Double (tfC. getText () ) ) . doubleValue ( ) ; 

d = b*b-4*a*c; 

tfD.setText (Double. toString (d) ) ; 

if (d>0) { 

sqrtd = Math. sqrt (d) ; 
xl = (-b-sqrtd) / (2d*a) ; 
x2 = (-b+sqrtd) / (2d*a) ; 
tfXl .setText (Double. toString (xl) ) ; 
tfX2 .setText (Double. toString (x2) ) ; 
} else if (d==0) { 

xl = x2 = -b/ (2d* a) ; 
tfXl .setText (Double. toString (xl) ) ; 
tfX2 . setText (Double. toString (x2) ) ; 
} else { 

tfXl . setText ("Error") ; 
tfX2 .setText ("Negative D"); 
} 
} catch (Exception e) { 

tfD. setText (e . getMessage () ) ; 
} 
} 
}) ; 

btClear . addActionListener (new ActionListener ( ) { 

public void actionPer formed (ActionEvent ae) { 
tf A. setText ("") ; 
tfB. setText ("") ; 
tfC. setText ("") ; 
tfD.setText ("") ; 
tfXl .setText ("") ; 
tfX2. setText ("") ; 
} 
}) ; 
) //end of init() method 

public Insets getlnsets () { 

Insets i = super . getlnsets () ; 

return new Insets (i . top+10 , i.left+10, 

i.bottom+10, i . right+10 ) ; 
} 

public void paint (Graphics g) { 

Dimension dim = getSize () ; 
g . setColor (Color . lightGray) ; 
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g . draw3DRect (3 , 3, dim. width- 9, dim. height- 9 , false); 
g . draw3DRect (4 , 4, dim. width- 11 , dim. height- 11 , true), 



public static void main (String args[]) { 
Frame fr = new Frame ( "EQ" ) ; 
eq eq = new eg ( ) ; 

Button btClose = new Button ( "Close" ) ; 

Panel p2 = new Panel () ; 

eq. init ( ) ; 
eq. start ( ) ; 

p2 . setLayout (new FlowLayout (FlowLayout . CENTER) ) ; 
p2 . add (btClose) ; 

fr . setBackground (SystemColor . control) ; 
fr . setLayout (new BorderLayout () ) ; 
fr.add(eq, BorderLayout . CENTER) ; 
fr .add(p2 , BorderLayout . SOUTH) ; 

fr .pack () ; 
fr.setSize(300, 150); 

fr . addWindowListener (new WindowAdapter ( ) { 

public void windowClosing (WindowEvent we) { 
Frame src = (Frame) we . getSource () ; 

Applet appl= (Applet) src . get Component (0) 
appl . stop () ; 
appl . destroy () ; 

src . setvisible (false) ; 
src . dispose ( ) ; 
System. exit (0) ; 
} 
}) ; 

btClose . addActionListener (new ActionListener () { 

public void actionPer formed (ActionEvent ae) { 

System. exit (0) ; 
} 

}) ; 

fr . setvisible (true) ; 
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8. rpaq>iK££ 5i£Traq)£q tuttou Swing (Swing GUIs) 

Ta naKETa nou apxi^ouv |je to Trpd6e|ja javax. swing rrapexouv eueAiicra koi iaxupd epyaAefa 
avanTut;ni; GUI. loiarrepa to ttoketo javax. swing avarrTuxSriKe Kupiwc; Adyu) tuw aveTrapKeicjuv 
tou Abstract Windows Toolkit (AWT). napa5e(v|jaTOc; xdpiv, n. KAdon JButton nou opi^eTai oe 
auTd, urrepTepei ti"|c; AWT Button KAdan.c; eTriTpeTrovTac; ti"|v unap^r) dxi udvo ottAou Kefuevou, 
aAAd kcm eiKdvuv otq kouuttio. 



8.1 Top-Level Swing Containers koi Swing Components 

KdSe YP a( P |K n SiETracpn tuttou Swing TrpeTrei va exei touAoxiotov eva top-level Swing container. 
'Eva top-level Swing container rrapexei thv arrapaiTriTr) uTrooTripi^n ttou xpeid^ovTai to Swing 
components via ti")v eucpdvion touc; koi thv Siaxeipian tcjv vevovdTCjuv nou auTd TrapdYOuv. 
YTrdpxouv Tpia top-level Swing containers: to JFrame, to JDialog, koi (via applets) to JApplet. 
KdSe JFrame avTiKefuevo 5rnJioupvef eva Kupio vpacpiKd napdSupo, KdSe JDialog avTiKefuevo 
Srn-noupvef eva SeuTepeuov TrapdSupo (5r|A TrapdSupo ttou e^apTdTai and Kdnoio dAAo 
TrapdSupo). KdSe JApplet avTiKefuevo Srn-Houpvei Tr)v nepioxn eucpdviorr; evdc; applet oto 
napdSupo tou Web Browser. H lepapxia tcuv top-level Swing containers 5iveTai napaKdTco: 



iava. lancr. Obiect 

I— iava. awt. Component 

I— iava. awt. Container 
I— i ava. awt. Window 

I— i ava. awt. Frame 

I— 5 avax . swing . JFrame 

Jframe 


iava. lancj. Obiect 

I— iava. awt. Component 

I — iava. awt. Container 
I — i ava . awt . Window 

I— iava. awt. Dialog 

I— i avax . suing . JDialog 

JDialog 



iava 


lancr 


.Obiect 




L 


iava. 


awt 


Component 






Li 


ava 

L- 


awt. Container 
ava. awt. Panel 










I— iava. auDlet.ADDlet 








I— j avax . swing 


JApplet 








JApplet 





Ms s^aipsar) xa top-level containers, n% xo JFrame, 6>jx xa Swing components sivou 
rmoKMcsic; xng Kkaor\q JComponent. H ispapxia xr|<; JComponent cpaivexai axo 
7iapaKdxco axr||J.a: 

Java. lang. Object 



Java. awt. Component 



Java.awt.Container 



Java. swing. JComponent 
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Ako^ouOsi evaq nivaKaq sioxpavtant; xcov swing Containers Kai Components 



Top-Level Containers 

Ta Container ainv Kopucpf) 07toiaa5f)7roT£ Swing tepapxiai;. 



k 

Applet 



An Inane Question 



* Would you like green eggs and ham? 





Yes 





No 



3 FrameDemo ;l; J* $ |x] 



Frame 



Dialog 



General-Purpose Containers 

Ev5i&neaa Container tiou ^Ttopouv va xpT|C7mo7ioir|9oi>v k&tco ooto noXMc, Siacpopeuicei; TtepiaidaeK;. 



A Label on a Panel - 
Color and font test: 

• red 

• blue 

• green 

• small 




Scroll pane 



Panel 




| Qone [ fg Tw o ( Q Three 



Blah blah 

Tabbed pane 




Split pane 



HHHQ 



Tool bar 



Special-Purpose Containers 

Ev5i&u£aa Container nov> 5ux5pauaTi^ow auyKEKpinevoui; poXouc; ae eva GUI. 
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3 InternalFrameDemo ;!; !;!; J* ^" |x] 
Document 



3 Document #1 ;!;! t^rf El 



3 Document #2 ji;;;: [^ tf El 



Internal frame 



3 LayeredPaneDemo % ii ^ & El 



Choose Duke's Layer and Position 



hrellow (0) ▼ 



E Top Position in Layer 



-Move the Mouse to Move Duke 




Root Pane' 



Content Pan& 



Menu Bar 



Layered pane 



Layered Pane 



i-Glass Pane 



Root pane 



Basic Controls 

Atoluk& Component tiou UTidpxouv jipamcTox; yia va mxpouv 5e5oLieva ooto to ypi\<5T\\, eTtianc; ev yevei 
Ttapouaid^ouv KdTroia KaTdaTaan. 



|7j Check 1 
® Radio 2 









OK 



Buttons 



Pig 



Bird 

Cat 

Dog 

Rabbit 

Pig 



January 
February 
March 
April 



List 



& 



Combo box 



A Menu Another Menu 



A text-only menu item k aim 



^J Both text and icon 



i» 



® A radio button menu item 



Ij A check box menu item 



A submenu 



Frames Per Second 



i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 



10 20 

Slider 



30 



Menu 
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Spinner 



Years: 



30 



3 



Text field or Formatted text field 



Uneditable Information Displays 

Atolukoi Component Ttou vnapxovv anfaaq yia va Scbaouv Tt/VnpotpopiE^ aiov xpiloTT). 



a 


LabelDemo ^ ^" 


m 




C? 






Image and Text 




Text-Only Label 






o 





18% 



Progress bar 




MOOOOOQOg fc 



Tool tip 



Label 



Interactive Displays of Highly Formatted Information 

Atolukoi Component nov eLicpavi^ouv Tt/Vnpocpopiei; Lie auyKeKpiLievn LiopcpoTtoinan n OTtoia (sav 
E7ti/lEx9otiv) LiTiopei va TpOTtOTtoinBei ooto to xpr|cxTr|. 



Swatches HSB [RGB 




JJJJBJJJJJJJJJJ 
JJJJJJJJJJJJJJJ 
JJJJJJJJJJJJJJJ 
JJJJJJJJJJJJJJJ 
JJJJBBBBBBJJBBB 

Color chooser 



Look in: 



C:\ 



t? m 



nn 



n ernacslib 
n host-news 
LJj" Java 
n rnbin 



File chooser 



First Name 


Last Name 


Favorite Food 


Jeff 


Dinkins 


-*?'^^.jir- : 


Ewan 


Dinkins 


*&■ ' 


Amy 


Fowler 


' ^ 


Hania 


Gajewska 




David 


Geary 


Jrt, 



• red 

• blue 

• green 

• small 



: 



large 



Table 



• italic 

• bold 

Text 






Pi Music 

9 □ Classical 
P-r~1 Beethoven 
©■□Brahms 
©-C3 Mozart 

©■Hi Jazz 

©-[3 Rock 

Tree 
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napri5£iY|Ja Swing Ecpapuoyhc; 

Im. auvexeia 6a rrapouoiaoTOuv 01 Aeiraupyiec; tluv Swing KAaoewv ueow evoc; rrapaSeiYuaTOc;: 

• JFrame 

• JPanel 

• JButton 

Oi xPH ar l T wv urroAofTTCjov Swing Components efvai rrapouoia. Iuvn.9ijuc;, otov uAoTroierrai |jia 
GUI ecpapuoyn. oe Swing, 5n.uioupYOuue eva JFrame avTiKei|jevo koi erriAeYOuue ouykekpiijevo 
nAdvo n oxe5io (layout) yia outo. Kotottiv TonoSeiouue eva n nepioooiepa JPanels oto Jframe. 
Ta JPanels SiaSerouv errioni; emAoYei; layout ottcjuc; koi to JFrames. Ith ouvexeia, urropouue va 
TrpooSeTOuue koi dAAa avTiKefueva tuttou Component. O kwSikoc; nou aKoAou9ef efvai eva 
TrapaSeiyua tojv oowv avacpepSriKav. 



import java.lang.*; 
import java.util.*; 
import java.awt.*; 
import java.awt .event . *; 
import javax. swing . *; 

class SimpleGuil { 

public static void main(String args[]) { 
// Let's make a button first. 
JButton btn = new JButton("Click Me!"); 

btn . setMnemonic(KeyEvent .VK_C) ; // Now you can hit the button with 

// Alt-C. 

// Let's make the panel with a flow layout. 

// Flow layout allows the components to be 

// their preferred size. 

JPanel pane = new JPanel(new FlowLayout( ) ) ; 

pane.add(btn) ; // Add the button to the pane. 

// Now for the frame 
JFrame fr = new JFrame(); 

f r . setContentPane(pane) ; // Use our pane as the default pane 
f r .setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) ; // Exit program 

//when frame is closed. 

f r .setLocation(2Q0, 200); // locate Frame at (200, 200). 
fr.pack(); // Frame is ready. Pack it up for 

// display, 
f r . setvisible(true) ; // Make it visible. 
} 
} 

To arroTeAeoua ti"|c; TTaparrdvaj ecpapuoyn^ efvai to okoAouSo: 



bM 



Click Me! 
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Ta JButton, JPanel, kom JFrame avTiKefuevo: 5ia6eTOuv ttoAu TrepioaoTepec; Aeitoupyiec; arro outec; 
ttou rrapouaiaaTr|Kav kcm UTropoiiv va xpno |UOTT oin.9ouv (pAerre oto JAVA API yia rrepiaaoTepa). 
Ito arrAo TrapaSeiYua ttou rrapouaidaTHKe, kovovtcic; kAik oto KOupTrf 5ev cpepvei Kaveva 
arroT£Aea|ja, aAAa kovovtcic; kAik oto "X" tou rrapaSupou Tepucm^ei to TrpoYpauua. 



8.2 Aiax£ipi<7T£q Teyovotwv - Event Handlers 

Tia va urrapxei kottoio aTTOTeAeoua k&vovtok; kXik axo Koi)u,jii tou napanavoi 
7iapa5siy(j,axO(; xP £|0: C £Tai va TrpooSeoouuE at ciuto to component (JButton avTiKefuevo) tov 
KOTaAAnAo aKpocrrn. y£Y OVOTU)V (ButtonListener). 'Etoi otov o xPHOthc; TTaTnoei to kouutti, o 
aKpoarnc; TrpoKaAefTai koi koAouvtoi oi KaraAAnAec; ueSoSof tou (SiaxeipiOTec; y £ Y OVOTU)V )- H 
epYaofa auTn, Yi v£Tai u£ T0V f5io tpotto ttou opf^ovTai 01 aKpocrrec; y £ Y OVOTU)V aTa AWT 
Component. O na poena vlj kwSikcic; ue Tn,v Trpoo6n.Kr| aKpocrrn. y £ Y OVOTU)V Y ia T0 JButton 
avTiKefuevo TpononoiefTe cue; e^riq: 

import java.lang.*; 

import java.util.*; 

import java.awt.*; 

import java.awt .event . *; 

import javax. swing . *; 

class SimpleGuil { 

public static void main(String args[]) { 
// Let's make a button first. 
JButton btn = new JButton( "Click Me!"); 

btn . setMnemonic(KeyEvent .VK_C) ; // Now you can hit the button with 

// Alt-C. 

btn .addActionl_istener(new Buttonl_istener( ) ) ; // Allow the button 

// to disable itself 



// Let's make the panel with a flow layout. 

// Flow layout allows the components to be 

// their preferred size. 

JPanel pane = new JPanel(new FlowLayout( ) ) ; 

pane.add(btn) ; // Add the button to the pane. 

// Now for the frame 
JFrame fr = new JFrame(); 

f r . setContentPane(pane) ; // Use our pane as the default pane 
f r .setDefaultCloseOperation( JFrame. EXIT_ON_CLOSE) ; // Exit program 

//when frame is closed. 

f r .setLocation(2Q0, 200); // locate Frame at (200, 200). 
fr.pack(); // Frame is ready. Pack it up for 

// display, 
f r . setvisible(true) ; // Make it visible. 



Eioayrayf) arn y^raaaa 7ipoypa|j.|j.aTia|j,oi) Java 



65 



// Button event handler 

static class ButtonListener implements ActionListener { 
public void actionPerformed(ActionEvent e) { 
btn . setEnabled(false) ; // Disable the button 

} 
} 



} 

To arroTeAeopa tou TrpoYpauuaTOc; efvai to (5io. Qotooo, eav yivei kAik oto kouutt(, tote outo 
tOetoi ektoc; AeiTOupyiaq: 



sE 





Click Me! 





Ta Swing components rrapdYOuv Sidcpopouc; tuttouc; y£Y ovotwv (events). O 
TrapaKCiTtjo TrfvaKac; rrepiexei to ttio ouvr)9iopeva arro outo:. 



Some Events and Their Associated Event Listeners 


Act that Results in the Event 


Listener Type 


User clicks a button, presses Enter while typing 
in a text field, or chooses a menu item 


ActionListener 


User closes a frame (main window) 


WindowListener 


User presses a mouse button while the cursor is 
over a component 


MouseListener 


User moves the mouse over a component 


MouseMot ion Listener 


Component becomes visible 


Component Listener 


Component gets the keyboard focus 


FocusListener 


Table or list selection changes 


Lis tSelect ion Listener 


Any property in a component changes such as 
the text on a label 


Pr ope rtyChange Listener 



8.3 Swing kcm Threads 

H uETdpaon. arro to AWT oto Swing GUI rrapouoia^ei kottoio uiKpo TTp6pAn.ua ae axean. ue to 
Threads. OAec; 01 AWT KAdoeic; efvai auupaTec, ue to threads (thread safe) evw 01 swing KAdoeic, 
5ev efvai. 

Ito KecpaAaio tljv Threads avacpepSriKe True, peaw tujv synchnonized pe665u)v n Java 
ETTiTUYxdvei tov ouYXPOviouo tljv threads ttou exouv Trpoopaar) ae kottoio koivo avTiKefpevo. Oi 
AWT pe6o5oi ouYXpavf^ovTai Trjv otiyph ti"|c; apxiKOTrofnanc; tou avTiaraixou avTiKeipevou touc, 
othv oSovr). Etoi epTro5f£ovTai TriSavd a5ie£o5a (deadlocks) ttou eTricpepouv to «Kpepaopa» 
ecpappoytov ti"|v OTiypri ti"|c; epcpdvior)c; YPatpiKwv avTiKefpevwv (nx. buttons, panels, kAtt) othv 
o66vr|. 



Qotooo ottcuc; avacpep8r|Ke koi TrporiYOupevcjuc; 01 swing KAdoeic, 5ev efvai thread-safe. O kwSikoc; 
5iaxefpior|C. y £ Y ovotwv OT'S Swing ecpappoYec. eKTeAerrai peoa and pia ouYKEKpipevr) thread n 
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orrofa ovoud^rrai event-dispatching thread. Me outo tov Tporro ETriTuvxdveTai o kcuSikoc; evdc; 
event handler va teAekjuvei rrpiv Tnv tKiiKtar\ tou kcuSiko evdc; dAAou event handler. Ha Tnv 
arrocpuYn rriSavou a5i£^65ou (deadlock), eivai arrapafTriTO Kai to Swing components va 
5r)|JioupYOuvTai, tpottottoiouvtcm koi epurrouvTai via thv Kaiaomof] touc; ueoa and ti"|v event- 
dispatching thread. 



8.3.1 H XPn<?1 TI K M^QoSou invokeLater 

H KAnan Trie; ueSdSou invokeLater ueoa and kottoio thread £n Ta aTT 6 Tr)v event-dispatching 
thread va ekteAeoei kottoio kcuSiko. O ouykekpiuevoc; kcuSikoc; ttpettei va YPa<PT£i ueoa oti"|v 
u£0o5o run evdc; ovtikeiuevou tuttou Runnable koi to Runable avTiKeiuevo va opiaSei cue; 
TrapdueTpoc; Trie; u£0d5ou invokeLater. H invokeLater ueSoSoc; ETriOTpecpei aueoojc; x w Pi? va 
rrepiuevei ti")v £KT£A£or) tou ouyKEKpiuEvou k(jo5iko and ti")v event-dispatching thread. AKoAouSei 
£va Trapd5£iY|JCi xpn a ns Tr K ueSdSou invokeLater: 

Runnable updateAComponent = new Runnable() { 
public void run() { component. doSomething(); } 

}; 
SwingUtilities.invokeLater(updateAComponent); 



Ith ouv£X£ia to apxiKd TrapdSeiYua tou K£cpaAaiou TpoTTOTTOih.8r|K£ ojote va eicreAei tov kojSiko 
dnuioupYiac; tou GUI air\v event-dispatching thread ueooj thc; ueSddou invokeLater. Kpivouue 
okottiuo va avacpepouue oti yia va aTrocpuYOuue KpeudauaTa at Swing ecpapuoYec; eivai okottiuo 
va £KT£AeiTai o kcjoSikoc; eucpdvioric; tojv GUI oti-|v event-dispatching thread ueooj Trie; ueSddou 
invokeLater. napduoia ue thv invokeLater eivai koi n ueSodoc; invokeAndWait ttou uTToperrai va 
avacpepSeiTe at auTrj 



import java.lang.*; 

import java.util.*; 

import java.awt.*; 

import java.awt .event . *; 

import javax. swing . *; 

class SimpleGuil { 

private static JButton btn = null; 

public static void createAndShowGUI( ) { 
// Let's make a button first, 
btn = new JButton( "Click Me!"); 

btn . setMnemonic(KeyEvent .VK_C) ; // Now you can hit the button with 

// Alt-C. 

btn .addActionListener(new ButtonListener( ) ) ; // Allow the button 

// to disable itself 



// Let's make the panel with a flow layout. 

// Flow layout allows the components to be 

// their preferred size. 

JPanel pane = new JPanel(new FlowLayout( ) ) ; 

pane.add(btn) ; // Add the button to the pane. 
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// Now for the frame 
JFrame fr = new JFrame(); 

f r . setContentPane(pane) ; // Use our pane as the default pane 
f r .setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) ; // Exit program 

//when frame is closed. 

f r .setLocation(2Q0, 200); // locate Frame at (200, 200). 
fr.pack(); // Frame is ready. Pack it up for 

// display, 
f r . setvisible(true) ; // Make it visible. 



public static void main(String[] args) { 

//Schedule a job for the event-dispatching thread: 
//creating and showing this application's GUI. 
javax. swing .SwingUtilities . invokeLater (new Runnable() { 
public void run() { 

createAndShowGUI ( ) ; 
} 

}); 



// Button event handler 

static class ButtonListener implements ActionListener { 

public void actionPerformed(ActionEvent e) { 
btn . setEnabled(false) ; // Disable the button 

} 
} 
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9. Animation oe Java 

9.1 Teviko TTEpi Animation 

'Evac; and touc; koAutepouc; Tpdnouc; y |a va Y'vei £ va TTpdYpauua at Java n |jia ozhioa ttou 
Tpexei Java applet mo eAKuoriKn, eivai va ekteAeI animation. 

H paoiKn i5ea yia va ekteAeoei eva TTpdYpauua animation eivai va uTropef va £|jcpavf^ei 
5iacpop£TiKd OTiYiJiOTurra KdTroiac; Kivnon,c; to eva ueto to dAAo |j£ oxetiko uEYdAn, Taxirrnja. 
riapaKdTco 8a TTEpiYpdipouuE u£6o5oAoyiec; Y ia PeAtioth EKTeAeon. animation. Ac; ^EKivhoouuE 
ducuc; Trapouoid^ovTac; to paoiKd efSr) animation: 
1. Itc/tiki) multi-frame animation. ripoKEiTai y |Q t mY TTEpfTTTwan, koto ti"|v OTroia EucpavicfouuE 

5ia5oxiKd YpacpiKd h. eikovec; (frames) ir\ |jfa Trdvu) otiiv dAAn, |j£ oxetiko (j£YCtAr| TaxuTnja (n, 

animation ttou TrapdYETai otto uTroAoYiOTh. UTropef va ettituxei 10-20 frames to 

5£UT£p6A£TTTO). H TEXVIKn. OUTM. OZ 5lOCp£p£l G£ TiTTOTO OTTO TI"|V TTapaSOOiaKh. TEXVIKH TTOU 

XPno"iM OTTO|£ i Tai otov Kivr)|JCiTOYpd(po koi oto kivouuevo ox£5ia (cartoons). 

1. KlVOUjJEVEq £IKOV£g. npOKEITOI Y ia Tr l v TTEpiTTTCUOr) KOTO Tr)V OTTOia EXOUUE |JIC( \Jt\KOf\ EIKOVO 

(ouvriScuc; ovoud^ETai sprite) ir\v OTroia uetokivouue navco and |jid dAAr) uEYaAuTEpn, eikovo 
(background). Ainn. n texvikh xPn aiuOTT oi£iTai KaT Q Kdpov oto Traixvi5ia. To arroTEAEOua 
uTTop£i va yiv£i ttoAu ttio EVTUTTcooiaKO av to kivouuevo sprite aTTOT£A£frai otto TToAAd frames, 
aAAd^£i 5r)Aa5r) uopcph. koto titv Kivnori tou ndvu) and to background. ETrion,c;, koto 
TrpoTiunon,, n KivouuEvn, eikovo (sprite) 8a ttpettei va exei 5iacpav£c; (transparent) background 
etoi wot£ va unv Eivai aTrapaiTnjo va exei TrapaAAnAdYpauun, uopcph.. Auto uTropEi va 
ettiteuxSei u£ to format GIF 89 Yia eikovec; ir\<; CompuServe. 



9. 2 To animation loop 

Ottoio £f5oq animation koi va SeAete va TrpaYuaTOTroihoETE oto TrpdYpauud oac;, 8a 
XP£iaoT£iT£ £vav ppdxo (animatin loop), o OTroioc; 8a avaAdp£i va £ioYpacpi££i oe tokto xpoviKd 
5iaoTnuaTa to 5ia5oxiKd otiyuiotutto ir\c; Kivnon,c; ttou 8a uAoTroiEi n animation. Iti"|v Java 8a 
ttpettei outoc; o ppdxoc; va ekteAetoi oe £va 5iko tou ^ExwpiOTO thread. Aev 8a ettpette yic 
Trapd5£iY|JCi va uttei at u£8d5ouc; ontoc; n paint() n n update() ir\c, KAdon,c; Java. awt. Component u£ 
th 5iKaioAoYia oti ttepiexei Aeitoupyiec; YpacpiKtov, yioti outec; oi u£8o5oi avh.KOuv oto paoiKd AWT 
thread to OTroio Eivai utteuSuvo y iq va to xEipiaud tcuv paoiKtov Aeitoupyiwv £(jUYPCKpiKh.c; koi 
X£ipiauou yeyovotcuv (event handling) twv ovtikeiuevcuv tou TrpoYpduuaTOc;. To animation loop 
8a TrpETTEi va uTraivEi OTn, ue8o5o run() evoc; thread ttou 5n,uioupYOuu£ eiSiko Yia Tqv ekteAeoh ti"|c; 
animation. iTn, ue8o5o paint() 8a uTraivouv oi evtoAec; oi OTroiEc; ^(jOYpacpi^ouv udvo Eva frame 
Kd8£ cpopd (to tpexov). 

riapaKdTco 5ivouu£ ir\ yevikh uopcpri Tfou ttpettei va exei to animation loop. riapaTriprioTE 
oti xPn°"i| JOTTO i ou l je Mi a M £Ta P^n T n frameNumber, n OTroia kpotoei tov apiSud tou frame nou 
ttpettei va EucpaviOTEi othv EKdoTOTE ETravdArmjn, tou ppdxou (tpexov frame) koi uia u£TapAr)Tri 
delay, air\v OTroia YPdcpouuE Trdoa msec (xiAiooto tou SeutepoAetttou) 8a TrapEupdAAovTai 
avduEoa oti")v Eucpdvior) twv 5ia5oxiKU)v frames. npoo£c;T£ oti Yia va ^coyPCKPicouue to koSe 
frame ueoo otto to animation loop, koAouue th ue8o5o repaint() n OTroia avriKEi othv KAdon, 
java.awt.Component. H Aeitoupyio ti-|c; eivoi va KaA£i thv ue8o5o paint() koi ettouevwc; (acpou othv 
paint() pd^ouuE tic; evtoAec; yia Eucpdvion, tou tpexovtoc; frame) va <^ajYpcicpi^£i to tpexov frame. 



public void run() { 
while (true) { 

//Au^avou/je to animation frame Kara eva. 
frameNumber+ +; 
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//To ^coypacpi^oupe. 
repaintQ; 

//fltpipivoupt delay msec. 

try {Thread. sleep(delay); } catch (InterruptedException e) {} 



9.3. BaaiKO TrpoYpa|j|ja animation 

0a rrapouaidaou|j£ Tcupa eva Trapd5eiY|JCi M ia S Applet ttou EKTeAef OTOTiKr) multi-frame 
animation, xPn^MOTroicjuvTac; £va animation loop ottcjuc; [jag urreSei^e n. TTpon.YOU|j£vr| 
TrapdYpacpoc;. To rrapd5£iY|ja outo eivai otoix£iiju5£c;, |j£ Tn.v evvoia oti eivai to |jiKp6T£po 
Trp6Ypa|j|ja oe Java rrou prropei va ekteAeoei animation. EArri^ouije oti to oxdAia eivai ETrapKn.. 



import Java. awt.*; 
import Java. applet.Applet; 

// H applet uAonoiei to Runnable interface npoKeipivou va pnopioei va 
// xpnoiponoinoei 5ik6 rnq threads. 

public class AnimatorApplet extends Applet implements Runnable { 
int frameNumber = -1; //Mnpr\if\<; tojv frames 

int delay; //Kaduoripnor] oe msec 

//Opi^oupe to &xtopiOT6 Thread via animation 
Thread animatorThread; 

public void initQ { 

//Qa TTapepPaAAovrai 100msec avapcoa ora frames 

delay=100; 
} 

public void startQ { 

// ApxiKonoirjoe to Thread via animation 
if (animatorThread == null) { 

animatorThread = new Thread(this); 

} _ 

// -EKiva to Thread via animation 
animatorThread. startQ; 
} 
} 

public void stopQ { 

//Irapara to Thread via animation 

animatorThread = null; 
} 

//le ourr) rr] p£8o5o pnaivei to animation loop, 
public void run() { 

//animation loop 
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while (Thread. currentThreadQ == animatorThread) { 

//Au^noe tov apiBpo tou frame Kara iva 
frameNumber+ +; 

//Zojypdcpioe to rpixov frame 
repaintQ; 

//Tlepipeve pepiKd msec 

try {Thread. sleep(delay) } 

catch (Interrupted Exception e) { break; } 



//Irnv paint() pnaivouv 01 evwMc; yia epcpaviorj tou rpixovroq frame, 
public void paint(Graphics g) { 

// ZujypcKpioe iva string ttou deixvei 

// tov apiBpo tou rpixovToq frame 

g.drawString("Frame " + frameNumber, 0, 30); 

//fl pay pan, npoKeiTai yia ttoAu x a & frame 
} 



9.4. Texvike^ B£ATi<7TOTToir|CTnS 

To Traparrdvcu TrapdSeiYua eicreAei |jia oroix£iijo5r| kcm cpuaiKd ttoAu papeir) animation: 
Eucpavi^ei oti-|v o8dvr| th au|j(3oAoo£ipd "Frame i", ottou i o apiSudc; tou tpexovtoc; frame. Av 
5oKi|jdo£T£ va to Tpe^£T£ ektoc; otto to oti 8a TrAr|^£T£, uTropef va 5iaTriOT(joo£T£ oti £\£i £va |JIKp6 
TrpdpAriua. napdAo ttou tuttcjovetcm udAic; eva string Kd8£ cpopd (n EKTUTTwor) evdc; string eivai 
ttoAu euKoAr) uTroAoviOTiKd uTT68£or) - cpavTaoTerre va TUTrcjuvaue eikovec;), [jepiKeg epopee; to 
Ypd|j|jaTa uoid^ouv va avapoapnvouv. 

To cpaivd|jevo outo AeveTai flashing h. flickering koi eivai to KupiOTepo TrpdpAn.ua ttou 
Trp£TT£i va £TriAuoou|je TrpoK£i|j£vou va £ttituxou|J£ ouaAh. (smooth, flicker free) animation. 

O Adyoc; nou eucpavi^ETai to screen flickering dvai o tZ,f\<;: Kd8e cpopd ttou koAouue th. 
ue8o5o repaint() oto animation loop, ttpokeiuevou va £|jcpavioou|j£ eva Kaivoupvio frame, 
ouucpcuva |j£ Tr)v uTrdpxouoa uAoTroinar) ti"|c; u£0d5ou repaint(), Ka8api^£Tai to background koi 
u£Td KaAEiTOi n ue8o5oc; paint() via va £(juvpacpio£i. EttittAeov, o xpdvoc; ttou aTraiTefrai via tov 
KaSapioud tou background koi ti"|v eucpdvior) tou veou frame oti"|v o86vr) eivai ouvr|6ijuc; 
uevaAuTepoc; otto th ouxvothjo adpcuonc; (refresh rate) ir\q o8dvr|c;. To aTTOTeAeoua eivai oti Kd8e 
cpopd ttou TrapeupdAAeTai uia odpuor) avdueoa ae outec; tic; 5uo AeiTOupviec; (KaSapioudc; 
background koi eucpdvior) veou frame) pAeTrouue yia Afvo XP 0V0 othv oSdvr) uiooT£Aeiu)ueva 
YpacpiKd (uioot/juvpacpiouevo to veo frame n, oth x £| P 0T£ Pn TTepfrrKjuon., evteAcuc; KaSapd 
background). 

napaKdTcu 8a Trapouoidoouue 5uo ttoAu xPH ai l J£< i texvikec; ttou TrpeTrei va 
XpnoiuoTroiouvTai otto Kd8e aopapd Trpdvpauua animation yia ti"|v e^dAeiipn tou cpaivouevou tou 
flickering koi yia £TriT£u^n ouaAnc; (smooth) animation. 
• ETravaKaSopioudc; ir\<; uTrdpxouaac; u£0d5ou update(). 

To Abstract Windowing Toolkit (AWT) package tit; Java Kd8e cpopd ttou eva avTiKeiuevd 
tou (Applet, Canvas, Frame) £nj a va ^ava^cuvpacpioei tov eouto tou KaAei th ue9o5o update() 
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auTOu tou avnK£i|j£vou. Ith auvexeia, n ueSoSoc; update() KaAei |jia u£8o5o clearRect() yia va 
KaSapfaei to background tou ovtikeiuevou ttou thv KaAei npiv KaAeoei ir\ ueSoSo paint() yia va 
£ava£(jUYpa:<pio"£i to avTiKduevo. H paaiKr) i5ea at auTri tiiv texvikh efvai oti TrpeTrei va 
£TTavaKa8opfoouu£ Tn. u£0o5o update() wots va eivai ttio e^uTrvr): va KaSapi^ei to background 
uovo otov TrpayiJCiTiKa to xP £ iaC6 uaaT£ - E Tai uTropouue va ETriTaxuvouue aio6njd ir\v ZKiihzor\ 
tou animation loop koi va eAaxiOTOTroinoouue to flickering. Tia TrapdSeiYua oto TrpoYpauua ttou 
eiSaue TTapaTTavco £ivai ttepitto va opnvouue to background Ka8e cpopd ttou £u)YPCi<piC 0U l- |£ £va 
veo frame. MTropouue ettouevux; va avTiypaipouue oth u£0o5o update() outouoio tov kcuSiko ttou 
exouue oth u£0o5o paint() koi uovo outo (Kauia evToAn yia KaSapiouo background). 'Etoi, Kd8e 
cpopd ttou 8a KaAerrai n update yia va eucpaviOTei eva veo frame, 5ev 8a o(3r)V£Tai to ttoAio - anAd 
8a eucpavi^ETai Trdvu) and to ttoAio to Kaivoupyio frame. 
• XpnoiuoTToinori buffer o6dvr)c; 

Zuucpwva ue auTr) ir\ ue8o5o uTropouue va e^oiKOvounaouue ttoAu xpdvo koto thv 
Eucpavior) YP ac P |KtJ ^ v oti"|v TrepiTrTCjuan ttou n eucpdvion. touc; TrepiAaupdvei ttoAuttAokouc; 
uttoAoyiououc;. H i5ea eivai oti xPHO" | l JOTTO|OU l J£ KaT Q kottoiov tpotto uia ipeimKn. o86vr) 
(offscreen) oti"|v OTroia £(jUYpa<piCouue T0 frame ttou SeAouue va eucpavioouue x w Pi? va to pAeTrei 
o xpn aTr l? othv TrpaYumTKr) o86vr). Tr)v cupa ttou Kdvouue touc; uttoAoyiououc; yig Tqv eucpdvion. 
tou frame oti"|v ipeimKn. o86vr), o xpn°" Tr l? PAettei okouo to TrponYOuuevo frame koi dxi eva veo 
frame va eucpavi^eTai oiyo oiyo navco otto to TrponYOuuevo. MdAic; TeAenjuaouue ir\ axe5iaar| tou 
frame oti"|v ipeuTiKn. o86vr), eucpavioouue thv ipeimKri o86vr) oti"|v TrpaYumTKr). 'Etoi, o xpn aT| "K 
PAettei to veo frame va eucpavi^eTai ttoAu YPHYopa aT nv oSdvn. tou. Iti-|v Java, o buffer o8dvr|c; 
(offlmage) ttou xpn°" | l J0TT0|0U l J£ £ ivai eva Tre5io Image ttou 5i"|uioupYOuue xpn aiuOTT oi(juvTac; uia 
ano tic; ue8d5ouc; createlmage() tiic; KAdoric; java.awt.Component. Ha va ^coYpacpioouue othv 
o86vr) auTr), aTrAd xPn CT| M 0TT0|0l J|je to Graphics avTiKeiuevd ir\c, (offGraphics) to OTroio UTropouue 
va npoaTreAdoouue us tii ue6o5o Image getGraphics(). Ottcjuc; 8a 5efT£ oto napd5eiYua ttou 
Trapouoid^ouue ttio kotco, dAec; oi evToAec; YP ac P |KlJ ^ v ueoa oth ue8o5o update() c^cuYPCKpiCouv oe 
outo to avTiKEiuevo 5r)Aa5r) oti"|v ipeimKri o86vr) avTi oti"|v akr\Q\vf\. H eucpdvion tou veou frame 
oti")v TrpaY|JCiTiKr| o86vr) yivetoi uovouidi; ue Tqv Khf\or\ ir\c; u£865ou drawlmage() oto teAoi; ir\q 
update()- 

To TrapdSeiYua Trapouoid^ei uia Applet ttou xPn aiu0TT0|£ i Kai T| ? 5uo texvikec; ttou 
avacpepaue TrapaTrdvcjo Y ia va £ttitux £ i smooth animation. Kai ttoAi eATri^ouue oti to oxdAia eivai 
ETrapKri: 



import Java, awt.*; 
import Java. applet.Applet; 

public class ImageSequence extends Applet implements Runnable { 
int frameNumber = -1; 
int delay; 

Thread animatorThread; 
boolean frozen = false; 

Dimension offDimension; 
Image offlmage; 
Graphics offGraphics; 

Imagef] images; 

public void initQ { 
String str; 
intfps= 10; 

//riooa milliseconds avapeoa ora frames; 

str = getParameter("fps"); 

try{ 
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if (str != null) { 

fps = Integer.parselnt(str); 

} 
} catch (Exception e) {} 
delay = (fps > 0) ? (1000 /fps) : 100; 

//06pTU)O£ 6Aeq nq EiKdveq. 
images = new I mage [10]; 
for (int i = 1; i <= 10; i++) { 
// Ta ovopara tujv apx£ioov eivai £v5£iktiko 
images[i-1] = getlmage(getCodeBase(), 
"myimage "+/'+ ". gif"); 
} 
} 

public void startQ { 
if (frozen) { 

//Mnv Kdvaq rirroTa. O xpnornq (ijrnoe 5icikottij 
} else { 

//EeKiva rrjv animation! 

if (animatorThread == null) { 

animatorThread = new Thread(this); 

} 

animatorThread. startQ; 

} 
} 

public void stopQ { 
//Irapara rryv animation 
animatorThread = null; 

//AneAeuBipujoe to avriKeipeva ttou xp£id(ovrav 
// yia rr/v ipeuriKn oQovq 
off Graphics = null; 
offlmage = null; 
} 

public boolean mouseDown(Event e, int x, int y) { 
if (frozen) { 
frozen = false; 
startQ; 
} else { 

frozen = true; 

//Irapara to animating thread. 
animatorThread = null; 

} 

return true; 

} 

public void run() { 

// H TrapaKdruj piQodoq arrAd xopnAwvei 

//rnv Tjporzpa\6rr]ra rou animation thread 

//via Aoyouq euyiveiac; rrpoq nq aAAec; diepyaokq 

// rou ouorripawg. 

Thread.currentThread().setPriority(Thread.MIN_PRIORITY); 
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//Kpara tqv rpexouoa upa 

long startTime = System. currentTimeMillis(); 

//animation loop. 

while (Thread. currentThread() == animatorThread) { 

frameNumber+ +; 
repaintQ; 

//Mnv KaBuorepeig koBoAou av ixoupt apyr)o£i 
try{ 

startTime += delay; 
Thread, sleep (Math. max(0, 

startTime-System.currentTimeMillisQ)); 
} catch (InterruptedException e) { 

break; 
} 
} 



} 



public void paint(Graphics g) { 

update(g); 
} 

//H updateQ ix £l £TravaKa8opio£T£i oupcptuva pt rnv 
// npibrr] and rig 5uo rexviKig ttou napouoiaoape coote va 
// pryv KaBapi&i to background rng odovqg x^pig Aoyo. 
//AvTiBera KaBapi&i to backround orn ipeuriKn oBovrj 
// koi oe auTijv (ojypacpi&i to vio frame. Ito riAog 
// nepvaei to anoriAeopa KdTCuQciav orq TrpaypaTiKr) 
//oQovq oupcpwva pt rq deurepri texviki) 
public void update(Graphics g) { 
Dimension d = sizeQ; 

// Anpioupyrjoe rr/v ipeuriKr] o86vq 
if ( (off Graphics == null) 
|| (d. width != off Dimension. width) 
II (d. height != offDimension. height) ) { 
offDimension = d; 

offlmage = createlmage(d. width, d. height); 
offGraphics = offlmage. getGraphicsQ; 
} 

//Ifi/joe to naAio frame, aAAa orn ipeuriKri odoovn 
offGraphics. setColor(getBackgroundQ); 
offGraphics.fillRect(0, 0, d. width, d. height); 
offGraphics. setColor(Color.black); 

// Zojypacpioe to vio frame 
offGraphics.drawlmage(images[frameNumber% 10], 0, 0, this); 

// Tujpa rripva rnv ipeuriKr] oQovq orr/v TrpaypaTiKr) 
g.drawlmage(offlmage, 0, 0, this); 
} 
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10. EfaoSo^rE^oSo^ - Streams 

Oi ecpapuoYec; ttou eicreAouvTai at eva uttoAoyiotiko nepipdAAov, at onoiaSrinoTe yAcoaoa Kai 
av exouv YP a( P £ i. £ i vai £n " £ TTapayijOYOi SeSouevcuv, erre KaTavaAunec;, ri, OTnv auvn.8n, 
TTepfTTTcoari Kai to 5uo. AexovTai Kdnoia 5e5oueva ( KcnavaAcuari ), aKoAouSei ene^epYaaia 
touc; Kai uaTepa to e^dYOuv ( napaYWYn. ) Y ia nepaiTepw XPH ar l- 



10.1 rEviKrj n£piYpaq>n 

O Tpdnoc; |j£ tov OTrofo oi ecpapuoYec; ttou exouv Ypa<PTei OTn,v Java, EIOOYOUV KOI £^C(YOUV 
5e5oueva, eniKOivcjuvcuvTac; ueTa^u touc;, |je to ouoTn.ua apxeiwv ( file system ) n |j£ Kdnoia 
ouoK£ur| ( device ), yivetoi |je ir\v pon.8eia tcuv Streams. 'Eva stream 5nA. 5ev eivai TirroTe 
dAAo and eva y £ viko KavdAi, oto orroio undpxei pon. 5e5ouevu)v. 

H Java 5ia8eT£i apKeTd £i5r) arro streams, KaSeva and to onoia xPn aiu0TT0|£n " ai aTT0 
5iacpop£TiKd ei5n, 5e5ouevu)v. Ta OTdvTapT streams eiod5ou/ec/)5ou InputStream koi 
OutputStream, ottoteAouv Tnv (3dor) y |Q °^ a Ta undAoma. 'law? to ttio ouxvd 
xpnoiuonoiouueva streams Eivai to DatalnputStream koi DataOutputStream to orroia 5ivouv 
Tr)v SuvaTOTnja, to uev npuno, ir\<; avdYvcuoric; - eiod5ou npunoYevcuv tuttcov 5e5ouevu)v ti"|c; 
Java oe ufa ecpapuoYH, avecjdpTnja arro to ef5oq Trie; un,x avr te ( uttoAoyiot^ koi AeiTOupYiKd 
ouoTn.ua ) ndvcu oto OTrofo eKTeAefrai r) ecpapuoYH. AvTknoixa, to 5euTepo xpn CTI M OTTOie f Tai Y ia 
Tnv EYYpacpn - £ ^o5o npunoYevcuv tuttujv Trie; Java. Ilio auoTnpd, to DatalnputStream koi 
DataOutputStream avanapiOTOuv Unicode aAcpapiSunjiKd ( string ), oe uopcpn. ttou Eivai uia 
EAacppd TpoTTOTToinor) Trie; UTF-8. 

Clq dAAa t'\5r\ otto streams, 8a unopouaaue va avacpepouue touc; anouovunec; apxeicuv ( file 
buffers ), oi OTroioi ouxvd xpn aiu0TT0|0UVTai Y ia va au^riaouv ti"|v TaxuTnja koi andSoon, tou 
ouoTnuaTOc;, OTn,v nepmrtjuon, ttou Aaupdvei x^P a I/O ( eioo5oc;/e^o5oc; ). Ta 
BufferedlnputStream koi BufferedOutputStream 5idpa£ouv koi Ypdcpouv TuriuaTa SeSouevcuv ( 
to ueyeSoc; twv onoicuv unopei va KaSopiOTei ) Tnv cpopd. Dtov yivetoi avdYvcuan. ano n 
EYYpacpn oe buffered stream, o xPn°" T nS °" Tr l v ouoia aaxoAefrai ue tov buffer koi oxi ue to 
TrpaYucmKd 5e5oueva tou stream. 0a npenei ducuc;, at tokto xP ov|Ka 5iaoTr)uaTa, va 
KaAefrai n ue8o5oc; flush tcuv buffers, eroi coote va eiuaoTe oiYOupoi oti 6Aa to 5e5oueva otov 
buffer exouv SiapaoTei and ri YP ac P T£ f aT0 auoTn.ua apxeicuv ( file system ). AKdun,, at 
nepmrwan. ttou SeAouue va x £ ipio"TOuue aneuSeiac; apxeia arro to tottiko file system, to 
FilelnputStream koi FileOutputStream xpno |U0TT0|0UVTai Y ia T0 dvoiYua, tqv avdYvwan, koi 
thv EYYpacpn apxeicuv. 



10.2 napaSeiYM" eia65ou |j£ Tr|v KAdcrri System 

Mia and tic; KAdaeic; ttou n Java nepiAaupdvei at Kd8e applet n ecpapuoYH, avec^dpTnja and to 
av tqv exouue Kdvei import oir\v apxn ri oxi, £ ivai n KAdor) System. AuTri Trepiexei apKETd 
paoiKd avTiKeiueva, to onoia unopouv va xpna |U0TT0i n6 0uv Y ia AeiTOupYie? I/O. 'Eva and 
auTd eivai koi to avTiKeiuevo System. in, Tunou InputStream koi ppioKEi ecpapuoYH at 
AeiTOupYie? eiad5ou and to OTdvTap stream eiod5ou ( ouvriSwc; to nAriKTpoAdYio ). EneiSri 
duco? to stream eivai uia aKoAouSia and xapciKTripe? oi onoioi exouv An,cp8ei and Kdnoia 
nriYH, £ ivai anoAuTco? cpuoiKd auTri va unopei va eivai koi Kdnoio apxeio, to modem, ri koi 
onoio5rinoTe dAAo nepicpepeiaKd. 

To napanavw stream eiod5ou, exei apKtiic; ue8d5ouc; ue i\<; onoie? unopei va Yivei x £ ipioudi; 
tcov 5e5ouevu)v eiod5ou. Yndpxouv ue8o5oi y 1 ^ AriUJn auYKeKpiuevcuv xapaKTripcov and 
strings, yio eiao5o aKepaicov ( integer ) koScjoc; koi dAAcov Tuncov apiSucov, aKdun, koi ueSoSo? 
Yia eioo5o anAcov bytes. To napaKdTco KOuudTi kcoSiko 5iapd^ei string and to nAn,KTpoAdYio : 

public class lnputTest() { 
String str; 
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public static void main(String args[]) 

{ 

str = System. in.getln(); 

} 



10.3 riapriSEiYMa £§65ou |j£ Tr|v KAaari System 

Ottwc; Kai n £ioo5oc;, iia\ kq\ r\ £^o5oc; yivETai ue ti"|v ponSeia tcjuv streams. Iti"|v ouyKEKpiuevn 
rrepiTTTijoari, n rrriYn ti"|c; aKoAouSiac; tcov xapcKTnpcjuv eivai n i5ia n ecpapuoyn ttou 6eAei 
AeiTOupyia e^65ou, evco o Trpoopiouoc; dvai to standard output, ttou xPn aiu0TT0|£ i T0 
AeiTOupyiKO auoTn.ua. Auto dvai ouvn.8(joc; to monitor, aAAd, ottcuc; koi ttio Trdvu), unopd va 
sivai koi dAAec; ouokeuec;, o ektuttcjothc; yia TrapaSeiyua. To avTiKduevo ir\<; Khaor\<; System 
yia d;o5o dvai to System. out koi eivai tuttou OutputStream. To TrapaKdTcu kouuoti kcuSiko, 
£TT£KTaor| tou Trponvouuevou, EKTeAei koi d;o5o oto standard output. 

public class lnputTest() { 
String str; 

public static void main(String args[]) 

{ 

str = System. in.getln(); 

System. out.println(str); 



} 

Inuekjoon : av o TrapaTrdvu) kwSikoc; TpoTTOTroir|9d eAacppd koi eiaeAeoTd ueoa otto eva 
applet, u£ thv (3or)8£ia tt.x- tou Netscape Navigator, tote cue; standard d;o5oc; 8a Te9ef n Java 
Console tou Netscape, othv OTroia 8a eucpaviOTd koi to urivuua, acpou £5co 5ev exouue 
ypauur) evtoAojv ( command line ). 



10.4 KaTaaKcuaaTrjq Kai MeBoSoi tou DatalnputStream 

napaKdTco Trapa8£TOup£ tov KmaoKEuaoTn koi uepiKec; xpnaiuec; u£865ouc; ir\q Khaar\q 
DatalnputStream. 

Constructor : 



public DatalnputStream(lnputStream in) 

Ariuioupyd eva Kaivoupyio avTiKduevo tuttou data input stream yia avdyvcoori otto to 
input stream ttou Trpoo5iopi^£Tai otto thv TrapdueTpo. 

riapdu£Tpoi: 

in - to input stream. 

MeSoSoi : 

read(byte[]) 

EiooSoc; byte. length bytes SeSouevwv otto outo to data input stream, oe evav TrivaKa otto 

bytes 
readBooleanQ 

EiaoSoc; uiac; boolean tiuhc; otto outo to data input stream. 
readByteQ 

EiooSoc; uiac; TTpoonuaouevric; 8-bit tiuhc; otto outo to data input stream. 
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readCharQ 

EiooSoc; evoc; Unicode xapaKTnpa and outo to data input stream. 
readFloat() 

EiooSoc; evdc; float arro outo to data input stream. 
readlntQ 

EiooSoc; evdc; Trpoonuaouevou 32-bit aKepaiou ( integer ) and outo to data input stream. 
readLineQ 

EiooSoc; vc\c, £tt6u£vi"|c; Ypauuric; keiuevou otto outo to data input stream. 
readLong() 

Eioo5oc; evdc; Trpoonuaouevou 64-bit aKepaiou ( integer ) ano outo to data input stream. 



10.5 KaTCKTKeuaornc; Kai MeBoSoi tou DataOutputStream 

napaKcrru) Trapa8£TOuu£ tov KOTaoKeuaoTr) koi uepiKec; xpnaiuec; ueSdSouc; ir\q Khaor\<; 
DataOutputStream. 

Constructor : 



public DataOutputStream(OutputStream out) 

Ar)uioupY£i eva KaivoupYio avTiKduevo tuttou data output stream yio £YYP ac Pn aT0 output 
stream ttou Trpoo5iopi^£Tai ano Tqv TrapdueTpo. 

riapdueTpoc; : 

out - to output stream. 

MeSoSoi : 



flushQ 

"KaSapi^ei", 5n.A. ekteAei avaYKaoTiKr) uETacpopd tcuv 5e5ouev(juv tou output 

stream. XpnoiuoTroieiTai Yia to dSeiaoua tou buffer. 
size() 

ETTiOTpecpei tov apiSud tujv bytes ttou EYpdcpnoav oto data output stream. 
writeChar(int) 

Tpdcpei eva xapaiaripa oto stream e^o5ou oav ufa 2-byte Tiuri, ue to nio 

on.uavTiKd byte, ttpcuto. 
write Double (do uble) 

Metotpettei Tr)v double TrapduETpo ttou Sexetoi oe Eva long aKEpaio u£ Tqv 

doubleToLongBits ue8o5o tit; KAdanc; Double koi uoTEpa ypctcpei auTriv ti"|v long 

Tiun. oto stream e£o5ou oav uia 8-byte TroooTriTa, ue to ttio onuavTiKd ir\c; byte, 

TTpCOTO. 

writelnt(int) 

rpacpei £vav aKEpaio ( int ) oto stream e^o5ou u£ uopcpr) TEoadpcuv bytes, to ttio 
onuavTiKO byte, ttpcoto. 
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11.1 Uniform Resource Locator (URL) 

Ottoioc; exei TTepin.yr|8£i aTOV riaYKOopio Ioto ( World Wide Web ), exei f\5r\ aKOuaei Kai 
XPno"iM OTTOi n°" ei T0V °P° URL, yia va TTpoaTreAdaei Sidcpopec; HTML oeAiSec; oto Web. 
AKoAouSei evac; aTrAoc;, aAAd TrepieiaiKOc; opiapoc; : 

Opiauoc : URL eivai eva aKpojvupio yia to Uniform Resource Locator koi to OTroio aTTOTeAei 
uia avacpopa ( uia 5ieu8uvor| ) oto Internet. 

Eivai auxva euKoAo ( av koi oxi aTroAuTa aKpipec; ) va OKecpTopaoTe to URL, cue; to ovoua evoc; 
apxefou TOTTo8£Tri|J£vou kottou oto 5iktuo, yiaTi to TrepiaooTepa URLs avacpepovTai oe apxeia 
kottoiou UTToAoYiOTr) ouv5e5epevou oto 5iktuo. napa5eiYM a £v0 ? URL eivai n 5ieu8uvar| ir\<; 
Ktvip\Kf\q oeAiSac; tou E.M.n. oto Internet : http://www.ntua.gr . 

To TTaporrdvoj URL, ottojc; dAAcuoTe to TrepioaoTepa, aTTOTeAerrai otto 5uo Kupia pepn. : 

• tov TTpooSiopiOTr) TrpcoTOKoAAou ( protocol identifier ) , ttx http koi 

• to ovoua ti"|c; TrriYn^/TTopou ( resource name ), ttx //www. ntua.gr . 

To protocol identifier Trpoo5iopi£ei to ovoua tou ttpojtokoAAou, pe touc; Kavovec; tou OTroiou 
8a TTpooTTeAaoTei o Tropoc;. Tia Trapd5eiYpa, to http eivai to ttpojtokoAAo Yia ti"|v TrpooTreAaari 
uTrepKEiuevou ( hypertext documents ). AAAa yvcuoTd ttpojtokoAAo eivai to ftp Yia peTacpopd 
apxeicov, to news Yia avdYvcuon. vecuv, to file koi gopher. 

To ovoua tou nopou aTTOTeAei ti")v TTAnpn 5ieu6uvor| tou oto Internet. H uopeph. tou ovopaTOc; 
e^apTdTai OTTOKAeiOTiKd otto to ttpojtokoAAo ttou xPn CTI l JOTTOie f TC(l Yi Q Tr l v TrpooTreAaori tou, 
ouojc; to TrepioooTepa ovouoto TrepiAappdvouv eva otto to aKoAouSa OTOixeia : 

• ovoua host : to ovoua tou uTroAoyiOTri otov OTroio ava£r|TOupe tov nopo. 

• ovoua apxeiou ( filename ) : n TTAnpn? 5ia5popn oto apxeio ttou c/iTdpe, aTOV nost - 

• apiSuo Supac; ( port number ) : n 8upa OTnv OTroia ava£r|TOupe tov nopo ( outo eivai 
auvr|8cuc; TrpoaipeTiKO ). 

• avacpopa ( reference ) : avacpopa oe ouYKeKpiuevo onpeio oto apxeio ttou £r|TOupe. 

Ito ttio TToAAd ttpojtokoAAo, to 5uo TrpcuTa OTOixeia eivai UTTOXpecuTiKd, evcu to 5uo eTroueva 
TrapaAefrrovTai. To naKeTO java.net nepiexei uia KAdor) pe ovopa URL, n OTroia 
XPnoipoTTOieiTai otto to TrpoypdppaTa yia tov xsipiapo URL 5ieu8uvoeojv. 



11.1.1 AriM'oupYia URL oxetikou (relative) ue eva aAAo 

'Eva oxeTiKO URL nepiexei povo tic; TrAnpocpopiec; eKeivec; ttou eivai aTrapaiTriTec; yia va 
TrpooeYyiaei pia TrriYn H to nepiexopevo evoc; dAAou URL. Oi specifications tojv oxeTiKcuv URL 
XPncnpoTTOiouvTai ouxvd oe HTML apxeia. Tia Trapd5eiypa uTroSeraupe oti 5r)pioupYOupe eva 
HTML apxeio to ottoio ovopd^eTai JoesHomePage.html. Meoa oth ouyKeKpipevn aeAi5a 
uTrdpxouv links oe dAAec; oeAiSec;, ottojc; PicturesOfMe.html koi MyKids.html,oi OTroiec; 
ppioKOVTai oto i5io pnxavripa KQ i aT0 f5io directory pe ti-|v JoesHomePage.html. Ta links otic; 
oeAiSec; PicturesOfMe.html koi MyKids.html otto th JoesHomePage.html pnopouv va 
Trpoo5iopiOTOuv cue; ovopaTa apxeicov toe; ec/|c;: 

<a href="PicturesOfMe.html">Pictures of Me</a> 
<a href="MyKids.html">Pictures of My Kids</a> 

AuTec; oi 5ieu8uvoeic; URL eivai axeTiKd URL, 5r)Aa5r| to URL eivai opiopeva ojc; oxctiko npoc; 
to apxeio oto ottoio nepiexovTai (e5to n JoesHomePage.html). Ito TrpoypdppaTa Java, 
pnopoupe va 5r)pioupYnaoupe eva avTiKeipevo URL otto ir\ specification evoc; oxeTiKOu URL. 
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Ha napd5eiYua, eaTOj oti cjepouue 5uo URL tou gamelan site: 

http://www.gamelan.com/pages/Gamelan.game.html 
http://www.gamelan.com/pages/Gamelan.net.html 

Atto outcc; tic; oeAiSec; uTropouue va 5r|uioupYnoouue avTiKeiueva URL oxetiko |je ir\v KOivh. 
touc; paar) URL: http://www.gamelan.com/pages/ cue; ecjnc;: 

URL gamelan = new URL("http://www. gamelan. com/pages/"); 
URL gamelanGames = new URL(gamelan, "Gamelan.game.html"); 
URL gamelanNetwork = new URL(gamelan, "Gamelan.net.html"); 

Autoc; o snippet kojSikoc; xpn aiuOTTOI£ i tov KcrraoKeuaoTh. URL ttou £TTiTp£TT£i ir\ 5r|uioupYia 
evoc; avTiKeiuevou URL and eva dAAo avTiKeiuevo URL (auyKeKpiueva ir\ paar)) koi ir\ 
specification evoc; oxetikou URL. H YeviKn uopcpn evoc; tetoiou KaTaoKeuaoTn £ivai: 

URL(URL baseURL, String relativeURL) 

To rrpcoTO 6piO|ja £ivai eva URL avTiK£i|j£vo rrou Trpoo5iopi£ei ir\ paar) tou Kaivoupiou URL. 
To 5£UT£po dpioua £ivai eva String ttou Trpoa5iopi£ei to uttoAoitto tou resource ovoucrroc; tou 
oxetikou ue th pdor). Ithv TT£piTTT(joori ttou n pdor] URL efvai Kevri, o KaTaoKeuaoTnc; outoc; 
X£ipfC £Tai (avTiu£TU)Tri^£i) to ox£tiko URL oav eva aTrdAuTO URL specification. AvTioTpocpa, 
OTqv TT£piTTTOJori ttou to axeTiKd URL efvai eva ottoAuto URL specification o KaTaoKeuaoTnc; 
aYvoeiTH pdor] URL. 

nperrei va avacpepouue oti outoc; o KaTaoK£uaoTr|c; efvai En'\ar\<; xPn ai M°? aTr l 5n.uioupYia 
URL avTiK£iu£vojv Y ia auyKeKpiuevec; avacpopec;(anchors) ueoa ae eva apxeio. Ha 
Trapd5eiYua uttoSetouue oti to apxeio Gamelan.net.html exei uia auyKeKpiuevri avacpopa ttou 
ovoua^ETai BOTTOM oti"|v apxn tou apxeiou. Ha th ouvKeKpiuevn avacpopa UTropouue va 
XPncnuoTroinoouue T0 oxetiko URL, (joote va Snuioupvnaouue eva URL avTiKeiuevo ojc; ecjnc;: 

URL gamelanNetworkBottom = new URL(gamelanNetwork, "#BOTTOM"); 



11.1.2 AAAoi KcnaoKzuaoizq URL 

H class URL 5ia8eTei aKdua 5uo KOTaoKeuaoTec; yia ir\ 5r|uioupYia evoc; URL avTiKeiuevou. 
AuToi oi KOTaoK£uaoT£c; £ivai xpnoiuoi Yia kottoiov ttou epYdc^eTai ue URL, ottojc; to HTTP 
URLs, to OTToia 5ia0£TOuv ovoua host, ovoua apxeiou, apiSuo Supac; koi auoTOTiKd 
avacpopdc; oto resource name portion tou URL. AuToi oi 5uo KOTaoKeuaoTec; £ivai xpnaiuoi 
otov 5ev uTrdpx£i string ttou va TrepiAaupdvei oAoKAnpojuevo to URL specification, evcu eivai 
YvcooTd 5idcpopa ouototiko tou URL. 

Ha Trapd5eiYua £otoj oti oxe5id£ouue eva network browsing panel Trapeucpepec; ue eva apxeio 
browsing panel to OTroio ettitpettei otouc; xPHOTec; va 5iaAecjouv ttpojtokoAAo, ovoua host, 
apiSuo Supac; koi ovoua apxeiou. Atto to ouototiko tou panel exouue th 5uvaT0Tr)Ta va 
cpTidc^ouue eva URL. O Trpoyroc; KaTaoKeuaoTnc; 5r]uioupYei eva URL otto to ttpojtokoAAo, to 
ovoua host koi to ovoua apxeiou. To TrapaKdTOj kouuoti koj5iko 5r|uioupYei eva URL oto 
apxeio Gamelan.net.html oto site Gamelan: 

new URL("http", "www.gamelan.com", "/pages/Gamelan. net. html"); 

To TrapaTrdvoj efvai avTioTOixo ue to ecjric;: 

new URL("http://www.gamelan.com/pages/Gamelan. net. html"); 

To Trpuno dpioua efvai to ttpojtokoAAo, to 5euTepo to ovoua host koi to TeAeuTaio efvai to 
path tou apxeiou. OcpeiAouue va TrapaTnpnaouue oti to ovoua apxeiou nepiexei eva forward 
slash othv apxn. Auto 5eixvei oti to ovoua apxeiou Trpoo5iopi£eTai otto ir\ pic^a tou host. 
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O TeAiKdg KOTaoKeuaoTrig URL ttpooSetei tov api8|j6 8upag air\ Aicna tojv opiaudTcuv ttou 
XPncnuoTroid ° Trpoavacpepduevog KaTaoKeuaoTng: 

URL gamelan = new URL("http", "www.gamelan.com", 80, 
"pages/Gamelan.net.html"); 

Auto 5i"|uioupv£i £va avnK£f|j£vo URL yia to £tt6|J£vo URL: 

http://www. gamelan. com:80/pages/Gamelan.net.html 

Ithv TT£pfTTTU)ori TTOu dnuioupvouuE £va avnK£f|j£vo URL xP r l ai l JOTTO|tj0VTa ? kottoiov and 
Toug TTaparrdvcjo KaTaoKeuaaTeg, 01 ueSodoi toString() koi toExternalForm() rrou SioSetei n 
KAdor) URL, uag rrapaoxouv £va String |j£ ti-|v rrAnpn dieuSuvor) tou rropou. 



11.1.3 MalformedURLException 

Kd8£ evag and Toug Teooepig KOTaoKeuaoTeg URL eydpei m f ct MalformedURLException av to 
dpio|ja tou KaTaaK£uaaTr| avacpepeTai at eva kevo n dyvcuoTO ttpojtokoAAo. Tuttiko, 
£tti8u|jou|J£ va TrpoAdpouue kcm va xsipiOTOuue auTr) ir\v egaipeor) TOTroSeTcuvTag Tig dnAojoeig 
tou KOTaoKeuaoTri URL oe eva try/catch pair, cue; egng: 

try{ 

URLmyURL = newURL(. . .) 
} catch (MalformedURLException e) { 

// exception handler code here 

} 

TeAog TrpeTrei va Tovioou|j£ oti to URLs dvai "(jiag eyvpacpng" avTiK£i|j£va. And ir\ OTiyuri ttou 
dnuioupyouue £va URL avTiK£i|j£vo, 5ev exouue ir\ 5uvaTOTr)Ta va |j£Ta(3dAAou|j£ Ka|jia and 
Tig i5idTr|T£c; Tou(r) yvojpio|jaTa)(Trp(jOTdKoAAo, dvoua host, dvoua apxeiou n api8|jd 8upag). 



11.1.4 AvaAuan Evog URL 

MepiKeg ueSodoi Trig KAdang tou URL, |j£ Tig OTroi£g yiv£Tai (auTduaTa) avdAuar) Trig 
5i£u8uvor)g ttou TT£pi£X£i to avTiK£i|j£vd Trig, dvai: 

getProtocol() 

ETTiOTp£(p£Tai £va String |j£ to xpn " 1 !- 1011010 ^!- 1 ^ ttpojtokoAAo. 
getHostQ 

ETTiOTp£cp£Tai eva String |j£ to dvo|ja tou host. 
getPortQ 

ETTiOTp£cp£Tai evag aK£paiog (integer) |j£ tov api8|jd Trig Qupag (port). Av 5ev £X£i 

5r)A(ju6£i port number oth dieuSuvor) tou URL tote £TriOTp£cp£Tai -1 . 
getFileQ 

ETriOTp£cp£Tai eva String ue to filename. 
getRefQ 

ETriOTp£cp£Tai to ouotqtiko avacpopdg TOU URL. 



MTTopouu£ va xpn ai M OTTOi n aou l je auTeg Tig getXXX ueSddoug, ojote va Adpouue TrAnpocpopieg 
yia to URL adiacpopcuvTag yia tov KaTaoKeuaoTr) ttou xpn ai l JO T TOi n aa l J£ Y ia Tr l dnuioupyia tou 
avTiKEiuevou URL. 

H URL class, oe ouvduaoud ue Tig TTponvouueveg ueSddoug, uag £ttitp£tt£i va ur)v avaAuouue 
gavd to URLs. Me dedouevo OTroiodr|TTOT£ xapaKTripiOTiKd, uTropouue va dnuioupYnoouue eva 
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veo avnK£f|j£vo URL koi crrrAd va KaAeoouue orroia u£0o5o SeAouue y\a va TrdpouuE ti"|v 
rrAnpocpopfa rrou SeAouue. To aKoAouSo TrpoYpauua dvai £va TrapdSeiYua Srnjioupyiac; evoc; 
URL ano £va string x a P aKTr IP iaTIK 6 KQ 1 XPn ar IS TU)V TTponvouuevijuv u£865u)v y iq Tr l v 
avdAuan. tou URL: 

importjava.net.*; 
import Java. io.*; 

public class ParseURL { 

public static void main(String[] args) throws Exception { 
URL aURL = new 



URL("http://java.sun.com 
System.out.pri 
System.out.pri 
System.out.pri 
System.out.pri 
System.out.pri 
} 
} 



80/docs/books/tutorial/intro.html#DOWNLOADING"); 
ntlnfprotocol = " + aURL.getProtocol()); 
ntln("host = " + aURL.getHost()); 
ntln("filename = " + aURL.getFile()); 
ntln("port = " + aURL.getPort()); 
ntln("ref = " + aURL.getRefQ); 



AkoAou8£[ r) ecjoSoc; tou TTpor)YOU|j£vou TTpoYpduuaTOi;: 

protocol = http 

host = java.sun.com 

filename = /docs/books/tutorial/intro.html 

port = 80 

ref= DOWNLOADING 



11.1.5 ATT£u8£iaq 5iaf3aa|ja otto URL 

M£Td Tr)v EniTuxn 5r|uioupYia evoc; ovtikeiuevou URL, Khf\ar\ ir\q u£0d5ou openStream() 
ETNOTpecpei eva stream, an' to OTroio uTropouue va 5ia(3doouu£ to Trepiexduevd tou. riio 
ouYKEKpiueva, n openStream() ueSoSoc;, emaTpecpei eva Java.io.lnputStream avTiKeiuevo, 
ueau) tou OTroio UTTopouuE va Siapdoouue to URL, ue tic; yv(joot£cj, and Tr)v EiaaYWYH oto 
streams, ueSdSouc; tcuv streams. 

To TrpdYpauua ttou aKoAouSei, Kdvei aKpipcuc; outo. Aiapd^ei to Trepiexdueva ti"|c; 5i£u8uvor)c; 
nou tou utto5£ikvuouu£ aTi")v apxn koi to tuttcjuvei oti")v o8dvr), ue Tl "l v uo P<Pn cmAou keiuevou 
koi evtoAcjov HTML. 

importjava.net.*; 
import Java. io.*; 

class OpenStreamTest { 

public static void main(String args[]) { 
try{ 

DatalnputStream in = new DatalnputStream(System.in); 
DatalnputStream dis; 
String inputLine; 
String address; 

// Get the address from the user. 
System.out.print("Give the address : "); 
address = in.readLine(); 

URL adr = new URL(address); 

dis = new DatalnputStream(adr.openStream()); 

while ((inputLine = dis.readLine()) != null) { 

System.out.println(inputLine); 
} 
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dis.close(); 
} catch (MalformedURLException me) { 

System. out. println("MalformedURLException: "+ me); 
} catch (lOException ioe) { 

System. out. println("IOException: " + ioe); 

} 

} // End of main() 

// End of class 



Xcupk; va Trpoxu)phoouu£ at Aemopepeiec;, avacpepoupe oti pTropoupe, eicroc; otto 5idpaopa, 
va ypdipoupe oe URL, n aKopn. koi va uTropdAoupe epunnaeic; ( query ), at ouv5e5epevo pe 
auTO cgi-script. 



11.1.6 Zuv5£ar| |j£ URL 

Meto ti"|v erriTuxn 5r)pioupyfa evoc; URL avTiKeipevou n auvSeon. pe outo eTriTuyxdveTai pe 
KAri.on. Trig pe865ou openConnection. Otov yiveiai n ouv5eor|, apxiKOTroiefrai evac; 5eopoc; 
eTTiKOivuwiac; oto 5ia5kTuo peTagu tou 5ikou pac; TrpoypdppaTOc; at Java kcn tou URL .Me to 
TrapdSeiypa ttou aKoAouSei pTropoupe va Sripioupyhaoupe ouv5eor| pe ti"|v KevipiKh. aeAi5a 
tou E.M.n. oto 5(ktuo: 

try{ 

URL ntua = new URL("http://www. ntua.gr"); 

ntua.openConnection(); 
} catch (MalformedURLException e) { // new URL() failed 

} catch (lOException e) { // openConnection() failed 

} ' 

H pe8o5oc; openConnection 5n.pioupvei eva Kaivoupio URLConnection, av 5ev uTrdpxei dAAo 
ttou va KaAuTrm Tig aTraiTnaeic; pag, to apxiKOTroiei, oth ouvexeia auvoitia\ pe to URL ki 
eTTiOTpecpei to avTiKeipevo URLConnection. Av TrpoKuipei kottoio TrpopAnpa, n pe8o5oc; 
openConnection eyeipei pia lOEgaipeor). 



11.1.7 Avayvwan otto £va URLConnection 

Avt( va ndpoupe eva input stream aTreuSeiac; otto to URL, pTropoupe va Sripioupynaoupe 
auv5eor) (connection) pe to URL koi va ndpoupe eva input stream otto th ouv5eor) auif\, 
5ia5iKaoia ttou ecpappo^eTai oto Trpoypappa ttou aKoAouSei. ETriong to Trpoypappa outo 
5npioupyei eva BufferedReaderara input stream, otto to OTroio koi 5ia(3d^ei. 

importjava.net.*; 

import Java. io.*; 

public class URLConnectionReader{ 

public static void main(String[] args) throws Exception { 
URL yahoo = new URL("http://www.yahoo.com/"); 
URLConnection yc = yahoo.openConnection(); 
BufferedReader in = new BufferedReader( 
new lnputStreamReader( 
yc.getlnputStream())); 
String inputLine; 

while ((inputLine = in.readLine()) != null) 
System. out.println(inputLine); 



EiaaywYn oir\ yKibaaa TrpoYpauuaTiouou Java 83 

in.close(); 
} 
} 

H avayvcjoari and eva URLConnection uTropei va efvai mo xpn " 1 !-^ aTT0 Tr l v aTreuSeiac; 
avdyvLjari arro to URL ki outo ouupaivei Y iaT i UTropouue va XP r l ai l JOTTOi n aou l je T0 
avTiKeiuevo URLConnection ouyxpovwc; koi arro dAAec; AeiroupYiec;. 



11.1.8 EyypckpH °" £ £va URLConnection 

rioAAec; oeAi5ec; HTML nepiexouv cpdpuec;, 5nAa5r| rreSfa Keiuevou koi dAAa avTiKeiueva Ta 
orrofa |ja<g eTTiTperrouv va eiodYOuue SeSoueva otov £^uTrn.p£Tn.Tn. (server). MdAic; 
TTAr)KTpoAoYrioou|je ir\v aTraiTOuuevr) rrAnpocpopfa koi apxiKOTroinoouue ti"|v epeuva TraTcuvTac; 
to KOTdAAnAo KOU|jTTf, o Web browser Ypdcpei to 5e5oueva oe eva URL oto 5ia5(iauo, evcu eva 
cgi-bin script, ouvr)6u)c;, otov e^uTrn.peTriTri (server) Aaupdvei to 5e5oueva , to TrpowSei koi 
oth ouvexeia OTeAvei |jfa aTrdvTr)on, ouvriSwc; |je th uopcpn M ia< i v £ a S HTML oeAiSac;. 
noAAd cgi-bin scripts xpn " 1 !- 10110101 ^ thv POST ue6o5o yia va Siapdoouv to 5e5oueva otto 
tov neAdTr), Y ia auT0 dAAcooTe n eYYpacpn oe eva URL ouxvd OTTOKaAeiTai koi posting oe eva 
url. 'Eva TTpdYpauua oe Java |jnopei va aAAr|AeTTi5pdaei |je cgi-scripts aKdua koi oth |jepid 
tou e^uTrnpeTriTri, anAd npenei va efvai ikovo va ypdipei oe eva URL, ctoi uxrre va SioxeTeuoei 
SeSoueva otov e^uTrr)peTr|Tri. Auto |jTTopei va yivei |je to TrapaKdTcu pn.uaTa: 

• Ar]|JioupYia evdc; URL. 

• ArnJioupyia ouv5eor|c; |je to URL. 

• Opioudc; iKavdTi"|Tac; e^d5ou tou URLConnection. 

• Anipn £V0 S Peuuotoc; (stream) e^dSou otto Tn. ouv5eon. Auto to stream e^dSou ouv5eeTai 

oto ouvr|9ec; stream eiodSou tou cgi-bin script otov e^uTrnpeTriTri. 

• EYYpacpn oto stream eiodSou. 

• KAeioiuo tou stream e^dSou. 

O Hassan Schroeder, ttou efvai ueAoc; th? oudSac; avdTnu^riS Aoyiouikou oe JAVA, 
5r)|JioupYrio"e eva cgi-bin script, ttou to ovd|jaoe backwards koi ttou unapxei oto site: 

http://java.sun.com/cgi-bin/backwards . 
Me th (3or|6eia outou, 5oKiud£ouue to TrpdYpauua ttou 5iveTai cnr\ ouvexeia. ETrionc;, 
uTropouue va pdAouue outo to script oto Siiauo, va to ovoudoouue backwards koi va 
Tpe^ouue to TTpdYpauua tottiko. 

Auto to TrpdYpauua 5iapd£ei eva string otto th standard eioo5o, to avTiOTpecpei koi 5fvei to 
aTTOTeAeoua oth standard e^odo. Clq eiooSo xP ei< H £Tai eva tutto tit; uopcpnc;: 
string=string_to_reverse, ottou uj<; string_to_reverse Sewpouue to string tou OTroiou SeAouue 
va avTiOTpeipouue touc; xapaKTn.pec;. 

import Java. io.*; 

importjava.net.*; 

public class Reverse { 

public static void main(String[] args) throws Exception { 

if (args. length != 1) { 

System.err.println("Usage: Java Reverse stringtoreverse"); 

System.exit(l); 
} 

String stringToReverse = URLEncoder.encode(args[0]); 

URL url = new URL("http://java. sun.com/cgi-bin/backwards"); 
URLConnection connection = url.openConnection(); 
connection. setDoOutput(true); 

PrintWriter out = new PrintWriter(connection.getOutputStream()); 



EiaaywYn orr| yKi±>aaa TrpoYpauuaTiouou Java 84 

out.println("string=" + stringToReverse); 
out.close(); 

BufferedReader in = new BufferedReader( 

new InputStreamReader( 

connection. getlnputS tream())) ; 
String inputLine; 

while ((inputLine = in.readLine()) != null) 
System. out.println(inputLine) ; 

in.close(); 
} 
} 

Ac; 5ouu£ rrtjog AeiTOupyei to TrpdYpauua . 



if (args. length != 1) { 

System.err.println("Usage: Java Reverse " + 

"stringtoreverse"); 
System.exit(-l); 

} 

String stringToReverse = URLEncoder.encode(args[0]); 



Me auTec; tic; 5n.A(juo£ic; pepaicoveTai oti o xpn° Tr lS Sivei uia Kai |jovo ypaMMn 5iax£ipian.c; Kai 
thv k(ju5ikottoi£(. H YPaMMn 5iax£ipian.cj £ivai to string ttou 8a avTiOTpacpef and to cgi-bin 
script backwards. MTropei va Trepiexei K£vd ri dAAouc; nn aAcpapiSunjiKOuc; x a P aKTr lP e ?- AutoI 
oi xapaKTripec; ttpettei va K(ju5iKOTroin.9ouv, Ka8u)c; to string ppioKETai oto 5p6|J0 y\a tov 
server. Tetoioi xapaKTripec; kcjoSikottoiouvtoi otto tic; u£0d5ouc; tit; Khaar\<; URLEncoder. 
Ith ouvexeia, to TrpdYpauua 5r|uioupY£i to avTiK£i|j£vo URL, avoiyei Tqv URLConnection Kai 
8et£i thv ETTiKOivtjovia (joote va MTropei va Ypaipei ae outo. 

URL url = new URL("http://java. sun.com/cgi-bin/backwards"); 
URLConnection c = url.openConnection(); 
c.setDoOutput(true); 

Tote to TTpoYpauua 5r|M |0U PY e f £ va psuua (stream) £^65ou othv ETTiKOivcovia koi avoiYei thv 
PrintWriter oe outo: 

PrintWriter out = new PrintWriter(c.getOutputStream()); 

Av to URL 5ev uTTOOTripi^ei e^o5o, n ue8o5oc; getOutputStream EYeipei M ia e^aipear) tuttou: 
UnknownServiceException. Av to URL uTTOOTnpi^ei e^o5o, tote n TrapaTrdviju ue8o5oc; 
ETTiOTpecpei eva peuua (stream) £^65ou ttou ouvSeeTai ue to standard peuua eio65ou tou URL 
othv TrAeupd tou £^uTrr|p£Tr|Tr| (server). YTrevSuui^ouue oti n ecpSoc; tou ntkcnr\ eivai doo5oc; 
tou e^uTrripeTriTri. 
AkoAouSwc;, to TrpoYpauua ypacpei ticj aTTapah-ryTec; TrAnpocpopiec; oto peuua (stream) ecp5ou 

KOI £TT£ITa TO KAdVEI. 

out.println("string=" + stringToReverse); 
out.close(); 

Autoc; o kwSikoc; YP a <pei oto peuua (stream) £^65ou xpna |U0TT0| ^ VT a<; Tr l u£0o5o println. 
'Etoi, (3A£ttouu£ TTCog to va Ypdcpei Kavdc; 5d5ou£va oe £va URL dvai to i5io anAo u£ to va 
Ypacpei 5£5ou£va oto peuua (stream). Ta 5d5ou£va ttou YPdcpovTai oto peuua (stream) 
£^65ou otto ti")v TrA£upd tou TreAdTn. ottoteAouv thv doo5o tou backward script oti"|v TrAeupd 
tou £^uTTr)p£Tr)Tr|. To TrpoYpauua Reverse KOTaoK£ud^£i thv £ioo5o oth uopcpr) ttou 
aTraiT£iTai and to script Yia va ouvevcuoei to string ue to Kw5iKOTroir|U£vo string ttou 8a 
avTiOTpacp£i. 
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Zuxva, OTav Ypa<pouu£ at eva URL, Trepvaue TrAnpocpopiec; at eva cgi-bin script ottcjuc; oto 
rrapa5£iY|JCi- Auto to script 5ia(3a^£i tic; TrAnpocpopiecj ttou tou YPO c P ou l je . £KT£Aei tic; 
5ia5iKaoi£cj ttou ttpettei kcm tic; oteAvei Trioou, ueau) tou i5iou URL. 'Etoi eivai ttiSovov, va 
£tti8u|jou|J£ va Siapaoouue cmo eva URL acpou Trpuna exouue Ypaipei at outo. Kern tetoio 
Kavei to TrpoYpauua Reverse ttou aKoAouSei: 

BufferReader in = new BufferedReader( 

new lnputStreamReader(c.getlnputStream())); 
String inputLine; 

while ((inputLine = in.readLine()) != null) 

System. out.println(inputLine); 
in.close(); 

Otcw EKTEAeoTEi to TrpoYpauua Reverse xpn ai M OTTO|tj0VTa ? W S opiaua to "Reverse Me", tote 
H iifiboc, 8a £\ei Tn. uopcpr): 

Reverse Me 
reversed is: 
eM esreveR 
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1 1 .2 Sockets 

11.2.1 To ijovteAo Client - Server kcu ptpiKof opiajioi 

To eupuTepa 5ia5£5ou£vo ijovteAo avaTnu^ns Siktuokwv apapuoywv Eivai to ijovteAo tou 
TreAdTri - £^uTrr|p£Tr|Tr| ( client - server ). O E^uTrnpETrnric; £fvai |jia 5i£pvaoia, n onofa 

£KT£A£fTOI 0£ £VOV UTTOAoyiOTri KOI OVOUEVEI va OUV5£0£f 0£ auTriv KOTTOIO TrpdYpauua - o 

TT£AdTr|c;, ottcjuc; ovoud^ETai -, yia va tou Trapdox£i uTrr)p£o(£c;. 'Eva tuttiko o£vdpio nou 
OKoAouSdTai ouvnSwc;, £fvai to zi,f\c; : 

• H SiEpyaaia - £^uTTr|p£Tr|Tnc; apxi^i va ekteAeItoi at kottoiov uTroAoYiOTr). Meto Tnv 
apxiKOTTofnor) ti"|c;, ttecptei oe "AnSapyo", avauEvovTac; ufa Siepyaofa - TreAdTr) va 
£TriK0ivu)vr|O£i ua£i ir\q koi va ti"|c; £n T n a£| Kdnoia uTrnpeafa. 

• Mfa Siepyaoia - TT£AdTi"|c; apxi^ei va eiaeAefTai, efT£ oto f5io o(ioir\[ia, t'nt at kottoio 

aTTOUaKpUOUEVO, TO OTTOfO OUV5££TOI |J£ TOV UTTOAOYIOTri OTOV OTTOfO "Tp£X£l" o 

£^uTrrip£TnTr|c; ueow 5iktuou. H 5i£pvaoia rreAdTn? oteAvei |jia afTr)or|, ueow tou 5iktuou, 
otov £^uTTnpeTr)Tr|, £,r\nbviac; tou kottoiou d5ouc; UTrnpeafa ( tt.x- uETacpopd apxeiou, 
aTro|jaKpuo|jevr| EKTUTrwori, avdyvwon koi aTrooToAr) mail koi dAAec; ). 

• TauT6xpova |j£ ti"|v £^uTrr|peTr|or| kottoiou TT£AdTi"|, o server exei thv SuvaTOTrna va Sexetoi 
koi anr\at\q dAAwv tteAotcjuv npoc; E^uTrr|p£Tr|ari. 'Otov o £^u"rrr|peTr|Tr|q teAeiwoei |j£ dAouc; 
touc; tteAotec;, tote ^ovottecptei o£ "AnSapyo", ttepiuevovtoc; yia uia Kaivoupyia aiTrior) koi n 
5ia5iKaoia ^avapxi^Ei otto thv apxn.. 

Opi£ouu£ ajg ouv5£on, tov £ttikoiv(juvio:k6 5iauAo ueto^u 5uo SiEpvaaiwv. Tr|v advotar\ 
uTropouuE va Tr)v 8£(jupnoou|j£ wc; |jfa TT£VTd5a, ttou TT£piYpdcp£Tai wc; £^nc; : 

{ TrpcoTOKoAAo, TOTTiKr)-5i£u8uvor|, TOTriKn-SiEpvaaia, aTrouaKpuou£vr|-5i£u8uvor|, 

aTro|jaKpua|j£vr|-5i£pYaaia } 

To TrpcuTOKoAAo avacp£p£rai oto ouvoAo twv kovovwv ttou Siettouv thv ETriKOivwvia. H 
TOTTiKr)-5i£u8uvor| koi aTrouaKpuou£vn-5i£u8uvar|, Trpoo5iopi£ouv Tnv TauTOTrna twv utto- 
5iktuwv koi twv uttoAoyiotwv, otouc; OTToiouc; ekteAouvtoi oi ettikoivwvouoec; 5i£pvaai£c;. H 
TOTTiKr|-5i£pYaaia koi aTrouaKpuou£vr|-5i£pYaaia, npoo5iopi£ouv Tqv iauioir\ia twv 
5i£pYaoiwv ttou 8a ettikoivwvouv, koSwc; at £vav UTroAoYiOTr), UTropouv va ekteAouvtoi 
mpioooTEpEc; ti"|c; [jiaq 5i£pYaoi£c;. Kd8£ |jfa otto outec; tic; 5i£pYaoi£c; ttou ekteAouvtoi otov 

i5lO hOSt KOI TTOU XP e| Q^°VTai ETTIKOIVWVia U£OW 5iktuou, Aa|j(3dv£i evov 16-bit OKEpaio 

api8|j6, o OTToioc; avaTrapiaTd thv 8upa ( port number ) ir\c, 5i£pYaoiac; koi kot' ETTEKTOon, thc; 
unr\pta'\aq. 

Opi^ouuE, £TTfan<^ wc; jjiafj ouvdeon ( half association ), t'nt to ouvoAo { ttpwtokoAAo, TOTTiKr)- 
5i£u6uvar|, TOTTiKr)-5i£pYaoia }, £[te to ouvoAo { ttpwtokoAAo, aTTOuaKpuou£vr|-5i£u8uvor|, 
aTTOuaKpuou£vr|-5i£pYaaia }. H uior) ouv5£ar| ovouo^etoi aAAiwc; koi socket. 

Opiouoc; : Socket Eivai to £va dKpo, otto evov ettikoivcovioko 5iauAo 5nrAr|g KaT£u6uvor)c;, 
ueto^u 5uo TrpoYpauudTtjov nou ekteAouvtoi oto 5(ktuo. riEpiAaupdvEi to ttpwtokoAAo, Tpv 
5i£u8uvar| koi tov apiSuo Supai; tou dKpou. 

H £K5oar) 4.1cBSD tou Unix ( 1982 ), Yia toui; uttoAoyiotei; VAX, an' to Trav£TTiOTr||jio tou 
Berkeley, TrpwTOEioriYaYS to socket interface oav uia ue8o5o £TriKOivwvia<; aTTOuaKpuouEvwv 
5i£pYaaiwv. Eixav apxiKd uAoTTOir)8£i oir\v Y^wooa C tou Unix, aAAd n aTrr|xr|0"n ttou 
Yvwpiaav, £TT£(3aA£ thv uETacpopd tou<; tooo at dAAa Aeitoupyiko ouoTnuaTa ( tt.x- Winsock 
library yio to Microsoft Windows ), ooo koi at aKKtq yhwaatq TTpoYpauuaTia|jou ( tt.x- Java ). 

Kd0£ TTp6Ypauua 5ia(3d^£i otto koi Ypdcp£i oe evo socket, ue Tpono Trapduoio ir\c, £YYpa<pn<; 
koi avdYvwor)i; apx£iwv tou file system. YTrdpxouv 5uo t'\6r\ sockets : 

• To TrpcoTO ovoud^ETai TCP ( Transmission Control Protocol ) socket koi Eivai uia uTrr|p£oia 
TrpoaavaToAiauEvri air\v auv5£ar| ( connection-oriented service ). Mttopouue va to 
SEwpnaouuE avdAoyo ir\<; TriAEcpwviKnc; uTrr|p£oia<;, oir\v OTroia, ueto thv EyKaSiSpuor) 
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|aia<^ auv5eor|c; |jeTacju 5uo auvo|jiAr|TU)v, auTn xPH ai l J0TT0|£ i Tai M^XPi T0 TTepac; tit; 
ouc/iTnaecuc; touc;. 
• To dAAo t'\5oq ovo|jd£eTai UDP (Unreliable Datagram Protocol ) socket kcm eivai |jia 
urrnpeofa x^Pi? auv5eor| ( connectionless service ). To avaAoyo, oe auiriv ir\v 

TT£piTTTU)Or|, EIVOI TO TOXU5pO|J£iO '. |JTTOpOU|J£ VO OT£iAOU|J£ TTOAAd TTOKETa OTOV i5lO 

TrapaAriTTTri, aAAd 5ev eivai oiyoupo oti 6Aa 8a aKoAou8r)oouv titv f5ia 5ia5po|jr| ( ... 
ouvSeor) ) yia va cpTdaouv otov Trpoopio|j6 touc;. 

Mia aKO|jri orn-iavTiKn 5iacpopd, |j£Ta^u tujv TrapaTrdviju 5uo eiScuv, eivai oti to TCP sockets 
e^aocpaAic^ouv |jia acjidTTiOTn |j£Tacpopd tit; TrAnpocpopiac; : oti aTroaTeAAeTai otto to eva dKpo 
eivai oiyoupo oti 8a cpTdoei oto dAAo. Ito UDP socket 6[Hxx; 5ev ou|jpaivei outo. Eivai otitv 
£u8uvr) tou aTTOOToAea va eAey^ei oti outo ttou eoTeiAe, to eAape teAiko o TTapaAr|TTTr|c; koi 5ev 
Xd8r)K£ otov 5p6|jo. Atto thv dAAr), n auv5ear| |j£ TCP socket aTraiTei titv avTaAAayn Tpicuv 
"TTaKETcov xEipaipia?'' ( handshake packets ) koi eivai ttio xpovopdpa oti"|v apxiKOTToinor) tit; 
otto thv avTiOTOixn |J£ UDP datagrams. Oi Trpor|YOU|jevec; 5uo Siacpopec; KaSopi^ouv teAiko koi 
thv xphan. TWV Suo outcuv eiSuw. 



Tia Tnv aTrocpuYn ouyxuani;, va ari|J£iwaou|je oti eiSiKd air\v Java, o dpoc; Socket 
XPno"iM OTTOI£ i Tai Y ia Ta TCP sockets, oti"|v ovo|jaToAoYia twv KAdaewv koi tcuv |je6d5u)v, evw 
Yia thv 5r)A(joori tujv UDP sockets, XPH " 1 !- 10110 ^™ 1 ° P°? Datagram. 

Itov TrapaKdTco TrivaKa (3AeTrou|je tic; 5idcpopec; KAdoeic; Yia to sockets ttou nepiexovTai oto 
ttoketo java.net KaScuc; koi to eiooc; touc;. 

MiixavioiJOS I KAcktii nzpiypa<pij 

Socket TCP expo - TT£AcnT|c; 

ServerSocket TCP aKpo - £c;uTTr|p£Tr|Tnc; 

DatagramSocket UDP aKpo ( client & server ) 

Datagram Packet UDP TraKETO 

InetAddress AieuGuvon Internet Protocol ( 

IP) 
URL Uniform Resource Locator 

URLConnection Zuv5eor| ue avuKeiuevo tou 

web. 



11.2.2 AvaTTTuSn Client - Server £<papMovr|<; M £ TCP sockets 

Mia otto tic; kAooikec; uTrnpeaiec; ttou TrpoacpepovTai oto oIktuo, eivai n uTrnpeoia avTnxno"iT; ( 
echo service ). Auth xpr\a\\io-no\z\ yia Tqv ouv5ean TCP sockets koi api8|j6 Supac; 7, evcu 
okottoc; tit; eivai va |jeTa5cooei niow otov TreAdTr), ttou 8a ^n T| 1 aei tetoio unripeoia, 6,ti 
auTdc; Trie; OTeiAei. Aev eTre^epYd^eTai br\K. vc\v eioo5o, anAd tit; OTeAvei TrdAi Triou). Mia tctoio 
ecpapiJOYH 8a avaTnu^ou|je e5w oav TTapd5eiY|Ja, tooo to TrpdYpa|j|ja Trie; TrAeupdc; tou 
TreAdTr), dao koi outo tit; TrAeupdc; tou e^uTrnpeTirrri, |jovo ttou 8a xPH ai l JOTTOi n aou l J£ £vav 
dAAo api8|j6 Supac;, tov 8205. 

O TreAdTnc: ( client ) 

Mia tuttikh aAAr)Aouxia pnnaTajv ttou auvriScuc; okoAouSouvtoi Yia to TrpdYpa|j|ja tou client 
eivai n ec/|<; : 

SocketQ - apxiKOTToinor) koi auv5ear) otov server 

getlnputStream() koi - auvSear) tou socket |je tov OTdvTap [ir\xay\o[i6 
getOutputStream() eia65ou/ecp5ou oth Java, 5r)A. to streams 

readQ koi writeQ - avdYvcoar) koi eYYpa<PH cno - auv5e5e|jevo |je to 
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socket - stream 

- okoAouSouv kcm oAAec; avaYvcoaei^/EYYpacp^ 

closeQ - KAefvei to socket koi aTreAeuSeptJuveTai o avTiaTOixoc; 

Trdpoc; tou ouaTh.uaTOc;. 

Ac; avaAuoouue TrepaiTepoj to pri|jaTa ttou avacpepaue, rrpiv va TrapaSeaouue to TrAnpec; 
TTpdYpauua tou mAmr). 

H 5r|uioupYia evdc; ovtikeiuevou tiic; Kkaar\c; Socket, yivetoi, ttoAu anAd, KaAwvTac; evav and 
touc; oktco (!) KOTaoK£uaoT£i; ( constructors ) tit; Kkaar\q. Ito TrpdYpauud uac; yivetoi ue tov 
£^r)<; ku)5iko : 

Socket s = new Socket(args[0], 8205); 

5r)A. cpTia^E to avTiKduevo s, ttou efvai socket koi ouvSeoe to OTnv IP 5i£u8uvar) ttou 
Ka8opf^£Tai ano ti"|v TrpcoTr) TrapdueTpo (args[0] - air\v ouYKEKpiuevr) TrepfTTTCjoori, n IP 
5i£u8uvor) TrapexeTai and tov xPHOTr), cog to Trpurro dpiaua oto command line, ue tiiv evToAr) 
£KT£A£or|c; tou TrpoYpduuaTOc; ). 

Ecpdoov n ouv5eon efvai ETriTuxnc;, uTropouue va Adpouue to streams £iod5ou/e^d5ou tou 
socket ttou 5r)uioupYnoa|j£, yia va £ttit£A£OOuu£ othv ouv£X£ia I/O. Auto viv£Tai viaTi, ottojc; 
Trpoavacp£pau£, o evottoiiiuevoc; ( koi uovadiKdc; ) unx aviau 6S Y ia I/O TrpovpauudTcuv oe Java 
sivai to streams. Tia tov okotto outo, xPn°" | l J0TT0|0U l je T| S ueSddouc; getlnputStream()Kai 
getOutputStream()Trou 5ia0£T£i n KAdor) Socket, cog ec/|c; : 

DatalnputStream sin = new 

DataInputStream(s.getInputStream()); 
DataOutputStream sout = new 

DataOutputStream(s.getOutputStream()); 

M£Td Tnv apxiKOTTofnor) koi ir\v Arnpr) tojv streams tou socket, exouue eioodo/ecpdo u£ tic; 
vvojotec; ueSddouc; tojv streams, n.x. : 



sout.println("Hello"); // 'E^oSocj crro socket 
String message = sin.readLineQ; // E100801; ano to 



// socket 



ETTfong uTTopouu£ va Adpouue otto to (5io to socket s, uia o£ipd otto TrAnpocpopiec; OX£TIK£g 
u' auTd, ottojc; tiiv IP 5i£u8uvor) ttou £fvai auvdedeuevo, koSojc; koi to port. 

System.out.println("Connected to " + 

s.getInetAddress() + ":" + s.getPort()); 

Otov t£A£iojoouu£ u£ to I/O, KaAd £fvai va aTT£A£u8£pu)vouu£ to socket ttou dxaue avoic^ei, 
YiaTi, ottojc; koi 01 xEipiorec; apxdcuv ( file handlers ), £ivai ttoAutiuoc; TTdpocj tou ouoTnuaTOc; 
koi unopd va £^avTAii8£i. 



finally { 

try{ 



if ( s !=null) s.close(); 
} catch(IOException ioe) { 



: 



! 

AkoAou8£[ to oAoKAr)poju£vo TTpdvpauua tou client uepoucj tiic; uTriipeaiac; echo 

// The client program for the 'echo' service 
// Written using JDK, ver. 1.1.5 



EiaaywYn orr| vAwaaa TTpoYpa|j|Jcma|Jou Java 89 



import Java. io.*; 
importjava.net.*; 

public class EchoClient 

{ 

public static void echoclient(DataInputStream sin, 

DataOutputStream sout) throws IOException 



{ 



DatalnputStream in = new DatalnputStream(System.in); 
PrintStream out = new PrintStream(sout); 
String line; 

while(true) { 

line = ""; 

// read keyboard input and write to TCP socket 
try{ 

line = in.readLine(); 

out.println(line); 
} catch(IOException e) { 

System.out.println(e.getMessage()); 
} 

// read TCP socket and write to terminal... 
try{ 

line = sin.readLine(); 

System.out.println(line); 
} catch(IOException e) { 

System.out.println(e.getMessage()); 
} 

} 

// End of echoclientQ function... 



public static void main(String[] args) 

{ 

Socket s = null; 

try{ 

// Create the socket to communicate with "echo" 

// on the specified host 

s = new Socket(args[0], 8205); 

// Create streams for reading and writing lines 
// of text from and to this socket 
DatalnputStream sin = 

new DataInputStream(s.getInputStream()); 
DataOutputStream sout = 

new DataOutputStream(s.getOutputStream()); 

// Tell the user that we've connected 
System.out.println(" Connected to " + 

s.getInetAddress() + ":" + s.getPort()); 

// Use the echo feature... 
echoclient(sin, sout); 
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} catch(IOException e) { 

System.out.println(e); 
} 

// Always be sure to close the socket... 
finally { 

try{ 

if (s !=null) 

s.close(); 
} catch(IOException e) { 

System.out.println("Closing socket..."); 
} 
} 
} // End of main() 

} //End of class 

Na rrapaTripnaou|j£ oe outo to aniJeio, oti oi evToAec; ttou axeTi^ovTai |j£ apxiKorrofnari tou 
socket koi tcuv streams outou, 8a TTperrei va nepiexovTai oto oco|ja try evToAnc; ki outo yiciti 
urrdpxei TrepiTnijuori va |jr|v efvai ecpiKTri n ouv5ean, ottote 8a exou|je koi eYepor) |jiaq 
e^aipeonc; lOException. le |jia tetoio TrephTKjuari, 5ev 8a TrpeTrei va rrpaY|JCiTOTTOirioou|je 
AeiTOupYiec; I/O oe nn auv5e5e|jevo socket. 

ETrionc;, n ulQoooS close() efvai 8e|jit6 va KaAerrai oe Kd6e TrepiTnijuori, Y 1 ' outo koi ti"|v 
koAou|J£ |j£oa and ti"|v finally. 



O ££uTTnP£TnTric ( server ) 

Mia TurriKri TCP ecpapiJOYH e^uTrr|peTr|Tr| avofYei eva "KaAd - YV(juoTd/5ia5e5o|jevo" port Yia ti"|v 
Arnpr) aunoecov Yia auv5eor| koi uoTepa 5r||JioupYei uJa 5iepYaofa-rrai5f, n eva ^excupiOTd 
vri|ja £KT£A£or|c; Yia va eKTeAeaei ti"|v urrnpeafa. To port nou avofYei o server ovo|jd£eTai 
"KaAd-YvcooTo", yioti outo xPn°"i|-i OTTO i £ i ° OTTOioo5r)TTOT£ TreAdTn.c; Y 1 ^ va ouv5e6ei otov 
e^uTrr|p£TriTr|. ETriaric; Ae|je oti o server "aKOuei" to port oto onofo apxiKOTroiei to socket tou, 
Yia KaivoupYiec; ouvSeaeic;, or\h. koivoupyiouc; TreAdTec;. IT outo to Aoyo, to socket ovo|jd£eTai 
"listening socket", ©a TrpeTrei va 5o6ei Trpoooxn oti-|v eTriAoYn tou api8|jou Supac; ir\<; 
uTtripeaiac;, o OTroioc; 5ev 8a TrpeTrei va efvai r|5r| oe xpn ar l- 

O e^uTrr|p£TriTng, ijoAic; 5ex8ei ti"|v ouvSean. koivoupyiou nzhcnr\, Yevvd |jia KaivoupYia 
5iepYaoia - vr||ja, Yia ti")v e^uTrnpeTnor) tcjv aiTrioewv tou. Me outov tov tpotto, KaSioTOTai 
SuvaTr) n TrapdAAnAr) e^uTrnpeTnon TraAicov koi n aTro5oxn veuw TreAaTuv. 

riapaKdTco 8a avaTnu^ou|je tov avTknoixo e^uTrr|peTr|Tri tou EchoClient, o OTroioc; aTTOTeAeiTai 
otto 5uo KAdoeic; : ti"|v KAdor) EchoServer, Yia ti")v apxiKOTToinor) tou "listening-socket" koi ti"|v 
KAdor) EchoThread, n OTroia KAr)povou.ei tqv KAdor) Thread ir\c; Java. AvTiKei|jeva ir\c; 
TeAeuTaiac; 5r)|JioupYOuvTai Kd8e cpopd ttou evTOTri^eTai otto tov EchoServer evac; veoc; 
TreAdTric;, avaAa|jpdvovTac; ti"|v e^uTrnpeTnori tou. 

H aAAr)Aouxia pniJaTcuv Yia to Trp6Ypa|j|ja tou server efvai n zi,f\c; : 

ServerSoc/ceffJ - apxiKOTroinari tou listening socket 

accept() - ava|jovr| koi evTOTrio|j6c; koivoupyiou nzhcnr\ 

new Thread - 5r)|JioupYia koivoupyiou thread Yia ti"|v e^uTrnpeTnon 

TreAdTr) 
getlnputStream() koi - to koivoupyio socket ttou eTriOTpecpeTai otto ti"|v accept 
getOutputStream() ouv5eeTai |je tov otovtop |jr)X a vio|jd eiod5ou/e^d5ou 

oth Java, 5r)A. to streams 
readQ koi writeQ - avdYvujori koi eYYpacpn oto - auv5e5e|jevo |j£ to 

socket - stream 
- okoAouSouv koi dAAec; avaYvcuoeicj/eYYpacpec; 



EiaaywYn orr| YAwaoa TrpoYpauuaTiouou Java 91 



closeQ - KAefvei to socket ( oxi to listening ) kcm 

aneAeuSepcoveTai o avTknoixoc; Tropoc; tou auaTnuaTOc;. 

H KAaor) ServerSocket TrepiexeTai oto TraKETO java.net kcm Trapexei uia av£^dpTi-|Tr| 
ouoTriuaTOc; uAoTroinon. auv5tar\c, TCP socket, an' Tnv TrAeupd tou £^uTrr|p£Tr|Tr|, |j£ paon. to 
client/server uovteAo. To avTiK£i|j£vo auTnc; ir\<; KAdonc; ouvSeei to TTpoYpauua tou 
e^uTrr|p£TriTn |j£ Kccrroia 8upa tou ouoTriuaTOc;, yia va uTropef outoc; oti"|v ouvexeia va "aKOuei" 
yia Tr|v ouvSear) vecov TreAaTcuv. Itov KaTaoKeuaaTri tou ovtikeiuevou Trpoa5iopi^£Tai o 
api9|j6q Siipac; kcm oe TrephTnjuon. ttou 5ev xPn aiu0TT0|£n " ai H^n. and ahhr\ uTrnpeaia, 
5rnJiOLipY£iTCM to avTiK£i|j£vo. Av ducuc; n. 8upa eivai KaT£iAi"|uu£vr|, T0T£ £Y £ iP £Tai ti,a'\ptar\. O 
ku)5ikoc; £ivai cue; zi,f\c; : 

ServerSocket serversoc = new ServerSocket(8205); 

Av to avTiK£i|j£v6 uac; KaTaaK£uaoT£i ettituxojc;, tote o server eivai etoiuoc; yia ti"|v aTro5oxn 
Kaivoupyiou TreAaTr) : 

Socket incoming = serversoc. accept(); 

H ueSoSoc; accept() uTrAoKdpei to vri.ua cm' to onoio ex £ i KAr)9£i, uexpi va napaTr|pr|9 £ i 
5paoTnpi6Tr)Ta oto listening-socket, 5r)A. uexpi va ouvSeSei Kaivoupyioc; TreAdTric;. Dtov 
ouupei to TeAeuTaio, tots n accept() ETriOTpecpei eva Kaivoupyio Socket ( oxi listening-socket ) 
us to OTToio apxi£ £ i ttAeov n ETTiKOivcovia. Auto ouupaivei yia va uTropouue va ouv£xiaou|j£ va 
"okouue:" an' to listening socket koi dAAouc; TreAdTec;, x w Pi? va xP £ id^£Tai va aAAd^ouue tov 
api8|j6 tit; 9upac; ( "well-known" ). ETriaric;, KOTaaK£ua^£Tai eva veo avTiK£i|j£vo tuttou 
EchoThread koi apxi£ £ i n ekteAeoh tou : 

EchoThread et = new EchoThread(incoming); 
et.start(); 

Ithv KOTaoKeuri tou veou thread Trepvouue oav Trapd|j£Tpo to socket ttou tniaiptipt r\ 
accept(), yia va Adpouue uoTepa, to ouvSeSeueva |j£ outo, streams £iod5ou/£^o5ou : 

DatalnputStream in = 

new DataInputStream(s.getInputStream()); 
PrintStream out = 

new PrintStream(s.getOutputStream()); 

And £K£i koi TT£pa aKoAouSd I/O oto socket ( ueooj tojv streams tou ), oav va £ixa|j£ I/O at 
apx£io. Ito teAoc;, to thread £^uTrr|p£Tr|oric; tou -ntKair] KAdvei to socket ttou uac; eixe 
eTTiOTpeipei n accept ( ueSodoc; close() ) koi T£puaTi<£i Tr)v EKTeAeori. tou. To listening socket 
Trapauevei ovoikto, aTreAeuSepojveTai o|jcog npiv tov tepijotioijo tou idiou tou EchoServer. 

ndAi anueiojvouue thv xpnan T0JV ijttAok try, y |a va aTrocpuYOuue Tqv TTepmTOjar) tiic; 
XPno"iM OTT °in a n? kottoiou nopou ( oir\v TrepiTTTCjuori. uac; socket ), o OTroioc; ttiSovov 5ev uac; 

£X£I 5iaT£8£i OTTO TO OUOTI"|Ua. 

AkoAou8£[ to TrAripeq TrpdYpauua tou e^uTrnpeTriTri. ti"|c; uTrnpeaiac; "echo", ux tic; 5uo kAooeic; 
tou. 

// Server program for the "echo" service. An alternative 
// to the standard "echo" at port 7. We use TCP port 8205. 
// Written using JDK 1 .1 .5, Petros Zerfos @1 998 

importjava.net.*; 
import Java. io.*; 
import Java. lang.*; 
import Java. util.*; 

public class EchoServer 
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public static void main(String args[]) 

{ 

// initialize the network connection 
try{ 

ServerSocket serversoc = new ServerSocket(8205); 

// Now sit in an infinite loop and wait for 
// requests... 

while (true) { 

// accept the message 

Socket incoming = serversoc. accept(); 

// spawn a child to serve the request 
EchoThread et = new EchoThread(incoming); 
et.start(); 

} 
} catch (lOException e) { 

System.out.println("Error : " + e.getMessage()); 
} 

} // End of main 

// End of class EchoServerQ 



class EchoThread extends Thread 

{ 

// The socket we are writing to 
Socket s; 

// Our constructor 
EchoThread(Socket s) 

{ 

this.s = s; 

} 

// The run method of the thread... 
public void run() 

{ 

boolean finished = false; 

try{ 

// Create streams for reading / writing lines of text to the socket 
DatalnputStream in = 

new DataInputStream(s.getInputStream()); 
PrintStream out = 

new PrintStream(s.getOutputStream()); 

// Print a message: 
System.out.println("Client from : " + 

s.getInetAddress() + " port " + s.getPort()); 

// now get the input from the socket... 
while(! finished) { 

String st = in.readLine(); 

// Send the same back to client 

out.println(st); 

// Write it to the screen as well 
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System.out.println(st); 
// If the input was 'quit' then exit... 
if (st.equals("quit")) { 
finished = true; 

System.out.println("Thread exiting..."); 
} 

} 
} catch (IOException e) { 

System.out.println("Error : " + e.getMessage()); 
} 

// Always be sure to close the socket... 
finally { 

try{ 

if (s !=null) 

s.close(); 
} catch(Exception e) { 

System.out.println("Error : " + 



e.getMessageQ); 



} 
} 

//End of run 

// End of class EchoThread... 



11.2.3 KaTaaK£uaoT£s Kai Mc6o5oi jr\q KAaans Socket 

riapa8eTOU|je, evSeiktikcj, |j£piKOuc; arro tic; |j£865ouc; Kai touc; KOTaoKeuaoTec; ti"|c; KAdonc; 
Socket. 

KaTaaKeuaaTec 

Socket(lnetAddress, int) 

Ar||JioupY£i eva stream ( TCP ) socket kch to ouv5££i oto port koi tqv IP 5i£u6uvor| rrou 
KaSopf^ovTai cue; Trapd|j£Tpoi. 
Socket(String, int) 

Ar)|JioupY£i £va stream ( TCP ) socket kch to ouvSeei oto port tou host, tou ottoiou to 
6vo|ja Ka8opf^£Tai otic; TTapa|j£Tpouc;. 

M£8o5oi 

close () 

KA£foi|jo tou socket ( crrreAeuSepojori tou ttiooj oto adair\[ia ). 
getlnetAddressQ 

ETTiOTp£cp£i Tr)v 5i£u8uvor) tou aTTO|jaKpuo|j£vou host oti"|v OTrofa to socket £fvai 

OUV5£5£|J£VO. 

getlnp utStream () 

ETTiOTpecpei eva stream £io65ou vi' ciuto to socket. 
getLocalAddressQ 

ETTiOTpecpei ti"|v 5i£u8uvor) tou host otov ottoio to socket apxiKOTroir)6r|KE ( Tqv 

TOTTiKr) 5i£u8uvor) ). 
getLocalPortQ 

ETTiOTpecpei tov api8|j6 Supac; ( tottiko ) tou host otov otto(o to socket 

apxiKOTroir|8r|K£. 
getOutputStream() 

ETTiOTpecpei eva stream ecp5ou outou tou socket 
getPortQ 

ETTiOTpecpei tov api8|j6 Supac; tou arro|jc[Kpuo|j£vou host otov ottoio to socket exei 
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auv5e9£f. 



11.2.4 KaiaaK£uaaT£q Kai Mc6o5oi ir\q KAaans ServerSocket 

napa0£TOU|j£, £v5£iktik6, |j£piKOuc; and tic; |j£8d5ouc; Kai touc; KaTaaK£uaoT£c; ir\q Khaor\<; 
ServerSocket. 

KaTaaK£uaaT£c 

ServerSocket(int) 

Ar)|JioupY£i £va server socket oir\ 8upa ir\<; orrofac; o api0|j6g Ka6opf££Tai an' ti-|v 

rrapd|j£Tpo. Av o api9|j6g dvai to 0, tote acpnv£Tai oto auoTri|JCi n EmAoYn |J |a S 

£A£u8£pr)c; ( nn XPn CT| M 0TT0|0l J|jevri<; ) Supac;. 
ServerSocket(int, int) 

Ar)|JioupY£i £va server socket oti-|v 8upa ir\<; orrofac; o api6|j6c; Ka8opf^£Tai an' tqv 

TTpCOTr) TTapd|J£TpO, £V(jU £TTITp£TT£l TOO£Cj OUV5£0£ICj VO TT£pi|J£VOUV OTr)V OUpd TOU 

port, |j£xpi va yivouv ottoSektec;, ooec; n Seuiepr) Trapd|j£Tpoc;. Kai £5co, to 
£TTiAeY£i |J |a £A£u8£pr) 8upa. 

M£8o5oi 

acceptQ 

Akouei to server socket Yia TTi8avr) ouv5£or) ttou 8a yivei koi thv aTro5£X£Tai. 
close () 

KA£fv£i to server socket. 
getlnetA ddressQ 

ETTiOTp£cp£i Tr)v TOTTiKr) 5i£u8uvor) auTOu tou server socket. 
getLocalPort() 

ETTiaTp£cp£i to port ttou outo to server socket "okouei". 



11.2.5 ri£piYpaq>n Kai opiapoq twv Datagrams 

Ze avTf8£or) |j£ thv avdmuc/i £cpap|jOY(Jdv |j£ TCP sockets, ottou o 5iax(jopia|jdc; twv pdAuw 
|j£Tacju TTEAaTn koi e^u"nr|p£TriTr| efvai aacpric;, oto UDP Datagrams n ETriKOivcuvfa ttou 
ouvr)8(juc; avaTnuaaeTai efvai "peer-to-peer", 5r)A. "fooc; Trpoc; faov". 

Aev exou|j£ 5r)A. auxvd TrAnpn 5idKpiar| tujv poAcov |j£Tacju tcuv 5uo ettikoivcjuvouocov 
SiepyaoKjov koi to 5uo ,kot' 6vo|ja, TrpoYpa|J| jaTa T0U TTeAdTr) koi tou £cjuTrr|p£Tr|Tri 
AEiTOupyouv |j£ TTap6|joia 5ia5iKaafa pruJdTcuv. 

np£TT£i, 6|jcjoc;, Kcna ti"|v ax£5faor) ouoTrnJdTcov, va £xou|j£ koto vou, oti, evuo to TCP sockets 
5iaKivouv thv TrAnpocpopfa acjidTriOTa koi n Arnpr) ti"|c; otto to dAAo dKpo yivetoi |je thv f5ia 
oeipd |j£ thv onofa aTreoTdAri ( |j£ ottoio Trp6o8£TO xpoviKd, ETriKOivcuviaKd koi uttoAoyiotiko 
kootoc; ouvETrdYOVTai oi £Trip£pai(joa£ic; koi ava|j£Ta5da£ic; ttou aTraiTOuvTai Yia outo ), oto 
datagrams, to TTOKETa ( packets ) ttou |J£to:kivouvtc[i ijeoco tou 5iktuou 5ev exouv tic; 
TTpor)YOU|j£V£c; iBiothtec;. Enforce;, evco oto TCP sockets n Trpoc; aTrooToAri TrAnpocpopfa, 5ev 
Trepiefxe, auTr) ko8' auTn., ti"|v 5i£u6uvor) koi ir\ 8upa Trpoopio|jou, KaSioc; efxe n.5r| Trpor|Yn6 £ i 
oAoKAnpn 5ia5iKaafa auvSeonc; koi £cjaacpdAiar|c; ouyK£Kpi|j£vou KavaAiou Yia tqv 5iaKfvr)or) 
Trie;, oto UDP datagrams, to TraKETa, ektoc; otto thv xPT^iMn TrAnpocpopfa, Trepiexouv koi thv 
5i£u8uvar) tou host-Trpoopia|jou koi tqv 8upa tou. Auto efvai cpuaiKd, Aoyco ti"|c; arrouofac; 
ouYK£Kpi|j£vric; 5ia5po|jr|c; and tov evav uTroAoYiOTr) otov dAAo. O opio|jdc; tou datagram 
OKoAouSef : 

Opioudc : Datagram Efvai eva avecjdpTrno, TTAnpcuc; Trpoa5iopfoi|jo ( 5r)A. |j£ 5i£u8uvor) koi 
api8|jd Supac; ) |jr)vu|ja, tou onofou n dcpicjn otov TrapaAr|TTTri, o xpdvoc; ti"|c; depone; koi to 
TT£pi£xd|j£vo 5ev £fvai £YYur)M£ va - 
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Ooo koi av cpafveiai rrepfepYO, urrapxouv ecpapuoYec; ttou 5ev arraiTOuv tooo auoTirpn Kai 
TeAeia ETTiKOivcuvfa, |j£ to auv£TraY6|j£vo kootoc;, ottcjoc; auTr) ttou Trpoocpepouv to TCP 
sockets. lav TrapdSeiYua, uTropouue va avacpepouue to yvwoto TrpdYpauua PING, tou 
OTrofou okottoc; sivai o eAeyxoc; tit; TTOidTirrac; tou £ttikoiv(juvio:kou 5iauAou ueTa^u 5uo 
uttoAoyiotcov. Iti"|v TrpaYMCiTiKOTriTa, to PING TrpooTraSef va eAey^ei koi va usTpnasi tov 
api8|j6 tcov TraKETcov ttou xd9i"|Kav H aTToppkp8n.Kav, Yia tov Trpoo5iopia|j6 tit; TTOidTirrac; ir\<; 
adv5tar\q. Auto 5ev 8a njav 5uvoto |j£ eva ttpcutokoAAo oav to TCP, ttou SiopScuvei auTd 
aKpipcuc; to Ad8r|. 



11.2.6 AvaTTTU^n SiKTuaKrj^ Ecpappoynq M £ UDP Datagrams 

Ottcuc; avacpepaue koi TrponYOuuevcuc;, oi evvoiec; tou TreAdTr) koi tou £^uTrnp£TriTr| 5ev £fvai koi 
tooo 5iaKpiT£<g, otov £xou|j£ uAoTTofnor) |j£ UDP datagrams. ETrionc;, to pdpoc; Tcupa 5ev 
5fv£Tai tooo othv ouvSear) ( 5ev UTrdpx£i dAAcooTE |j£ ti"|v TUTTiKr) evvoia ), aAAd oir\ acuaTri 

5ni-IIOUPYfa TOU TTOKETOU TTOU TTpOKEITCM VO OTOAef, £TOI (jUOT£ VO TT£pi£X£l OA£C; TICJ aTTC[pa(Tr|T£C; 

TrAnpocpopiec;, ua^i |j£ to Trpoc; aTrooToAr) 5e5ou£va. 

Clq TrapdSeiYua ecpapuoyric; 5iktuou |j£ UDP ttpcotokoAAo, TrapaOeTOuue 5uo TrpoYpd|j|jaTa : 
to TrpcoTO, o TimeClient, £fvai eva TrpdYpauua |j£ to onofo iJTTopei Kavdc; va kovei zpibir\or\ at 
aTrouaKpuauevo host, £,r\nbviac; tou [jaGei ti"|v zkz'\ cupa. AvTfaTOixa o TimeServer Trapexei 
auTr)v Tiyv unr)p£afa, koOcjuc; ekteAetoi ouvexeia otov aTrouaKpuauevo host. Tia tov api8|jd 
Oupac; ti"|c; uTrnpeaiac; SiaAe^aue tov 8505 koto tuxoio tpotto, aAAd uTropef va xpn ai l J TT | n6 £ i 
koi OTTOioo5r)TTOT£ dAAoc; SiaOeaiuoc;. 

©a xP r l ai l J o TT o | n aou l J£ Ta avTiK£i|j£va 5uo KAdaecuv : Tn.v KAdar) DatagramSocket, ttou 
uAoTTOi£f thv ETTiKOivcovfa |j£ UDP datagrams koi thv KAdor) DatagramPacket, ttou aTTOTeAd to 

KOAOUTTI |J£ TO OTTOfO 8a (pTldxVOU|J£ TO TTpOC; aTTOOTOAr) TTOKETa. 

O TTeAdTnc 

ripcoTa TrpETrei va KOTaoK£udoou|j£ to avTiK£f|j£vo tit; 5i£u8uvar)c; tou host ttou Tpexei o 
TimeServer. Auth Trap£X£Tai otto tov xPHOTr) |j£ thv evtoAh ZKiihzor\c; tou TTpoypduuaTOc; 
otto Tiyv ypauur) evtoAcuv (tt.x- #java TimeClient 127.0.0.1 - A^ei va avacpepouue dico oti n 
5i£u8uvar) 127.0.0.1 eivai n default 5ieu8uvar) tou tottikou ur)X av nuaTOc; Tr l v onofa uTropouue 
koi va Trdpouue ueacu tit; ueTapAiyrric; localhost). To avTiKduevo ir\q 5i£u6uvar)c; avr)K£i othv 
KAdor) InetAddress, tit; OTrofac; xPHQ'iI-iotto'O'JI- 12 Tr l v u£8o5o getByName(String), yia va to 
uETOTpeipouue otto thv aAcpapieunjiKr) uopcpr) ttou to Aaupdvouue otov tutto InetAddress : 

InetAddress hostAddress = lnetAddress.getByName(args[0]); 

Kotottiv 5r)uioupvouu£ to datagram socket, ueocu tou ottoIou 8a OTdAouue to ttoketo ue thv 
aiTrior) koi 8a Adpouue outo ue thv aTrdvTr)ar). O TrapaKdTco kcuSikck; EKTeAd aKpipcuc; outo : 

DatagramSocket serversoc = new DatagramSocket(); 

O KaTaoK£uaoTr)i; ttou xpno |UOTTOi n aau£ > 5iaA£Y£i otto udvoi; tou kottoio £A£u8£po port oto 
urixovni- 10 TT0U "Tp£X£i" o rreAaTn?, Yia va to ouvSeoei ue to datagram socket. Na 
or)|J£iwoou|j£ £5co, oti 5ev xP £ia C £Tai va ouvSeoouue to datagram socket u£ streams 
£iod5ou/£^d5ou, acpou 5ev exouue I/O oe kottoio KavdAi, aAAd aTTOOToAri koi hf\i\>r\ 

U£UOVU)U£VCj0V TTOKETIjOV. 

AKoAouSei KaTaoKEuri tou ttoketou ir\c, a'nr\ar\q. Avr)K£i air\v KAdor) DatagramPacket, o 
KaTaoK£uaaTric; tit; OTroiai; Sexetoi 4 opiouaTa : evav buffer, o ottoioc; aTTOTeAei to 5e5ou£va 
at uopcpr) TrivaKa otto bytes ( 5ev eivai String n array otto xapcKTnpec; ), to uey£8oc; tou 
Trpor)YOuu£vou TrivaKa, Tr)v InetAddress 5i£u8uvor) Trpoopiauou, KaScoc; koi tov apiSud Supac; 
tou Trpoopiauou. Iti")v TrepiTTTijoari Tqc; aiTr)ar)c; otov TimeServer, o buffer 5ev Trepiexei 
5e5ou£va, yiaTi 5ev SeAouue va OTeiAouue Kavevdc; eiSouc; xpnaiur) TrAnpocpopia. 

DatagramPacket packet; 
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byte[] message = new byte[256]; 

packet = new DatagramPacket(message, 256, hostaddress, port); 

H arroaToAn yiveiai, ttoAu arrAa, koAcjuvtoc; ti"|v |j£8o5o send(DatagramPacket) tou datagram 
socket : 

serversoc.send(packet); 

iTr) auvexeia £xou|j£ avaijovr) via Anipn ir\c; aTrdvTr|ar|c; M £ T| "l v |J£6o5o 
receive(DatagramPacket) tou datagram socket. 

serversoc.receive(packet); 

H receive() "iJirAoKapei" to vr)|ja an' to otto(o exei kAhQei, M^XP 1 va Aapei kottoio datagram 
ttoketo oto port ttou exei avoi^ei to datagram socket. Xpeid^ETai 6|jco<g Trpoaoxn, koScuc; to 
UDP TrpcoTOKoAAo 5ev efvai a^iOTriOTO koi to ttoketo u.£ tiiv arrdvTriori uTropei va xaQsi- f"i' 
auTO to Aovo ouvfoTOTai n xpn " 1 !- 10110 ! 1 "! " 1 ! £v0 ? XP 0V0 I J £ T P 0U > T0 ottoio 8a ^epTrAoKdpei to 
vr)|ja, via va TepijaTiOTd 0|jaAd n ecpappoyn. 

TeAoc;, pe thv pe8o5o getData() ir\c, KAdonc; DatagramPacket, Aa|j(3avou|j£ tov hivoko otto 
bytes |j£ Tr)v XPH " 1 !- 11 ! TrAnpocpopfa, tov otto(o |j£TaTp£TTOU|j£ at String via ti")v EKTUTrcjoor). Oi 
peSoSoi getlnetAddress() koi getPort() ETriOTpecpouv ti-|v 5i£u8uvor) koi tov api8|j6 Supac; 
avTfoTOixa, tou aTrooToAea tou ttoketou. ripiv to Trpoypappa T£p|jaTiaT£i, 5ev £exvd|j£ va 
aTT£A£u8£p(joaou|j£ touc; Tropouc; ttou £fxa|j£ 5£a|j£uo£i, 5r)A. to DatagramSocket(). 

AkoAou6£( to TTAnpeq Trp6vpa|j|ja tou TimeClient : 

// the TimeClient program in Java, 

// using UDP Datagrams... We will use UDP port 8505 

//PetrosZerfos@1998 

import Java. io.*; 
importjava.net.*; 

public class TimeClient { 

public static void timeclient(DatagramSocket serversoc, 
InetAddress hostaddress, int port) { 
// Declare a datagram packet... 
DatagramPacket packet; 

// Declare a byte array to send as a request and 

// receive the answer 

byte[] message = new byte[256]; 

try{ 
// construct the packet with all the information 

// needed 
packet = new DatagramPacket(message, 256, hostaddress, port); 

System.out.println("Sending the request for the time..."); 
// since the socket is already open, send the 

// request 
serversoc. send(packet); 

// Now, get the reply 

System.out.println("Waiting for reply..."); 

serversoc.receive(packet); 

String mesg = new String(packet.getData(), 0); 
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// Print the server's time 
System.out.println("Time at server's location " + 

packet. getAddress() + ":" + packet. getPort() + is " + mesg ); 
} catch(Exception exc) { 

System.out.println("Error : " + exc.toString()); 

} 
} // End of timeclient() 

public static void main(String args[]) { 

// We use the command line to get the address of the 
// time server 
InetAddress hostAddress; 
int portnum; 

// Declare a datagram socket 
DatagramSocket serversoc; 

// initialize the network 
try{ 

// Get network info 

hostAddress = lnetAddress.getByName(args[0]); 

portnum = 8505; 

serversoc = new DatagramSocket(); 

timeclient(serversoc, hostAddress, portnum); 

// Don't forget to release the resource... 
// by closing the datagram socket. 
if (serversoc != null) serversoc. close(); 

} catch (UnknownHostException uhe) { 

System.out.println("Unknown host : " + 
uhe.toString()); 
} catch (SocketException exc) { 

System.out.println("Error : " + exc); 
} 

} // End of main() 

} // End of class 

Na or|U£iu)OOU|j£ kcm £5cju ti"|v xpnan. uttAok try, yia ti"|v avTiuETumion mSavcov TTpopAnudTcuv 

OTr)V £KT£A£Or) KOTOOKEUaOTtjOV KOI TCUV U£865(jUV. 



o £^uTTnP£TnThc 

O server Tn.c; uTrnpeoiac; ujpac; 5ev Siacpepei kcm ttoAu otto tov client. H ueSoSoAoyia 
avaTTTu^nc; tou uoia^ei rrapa ttoAu ue auir) tou rreAaTn koi uaAAov KOupaonKr) 8a f\iav uia 
£KT£V£OT£pr) avaAuar]. Ek£(vo ttou a^ei va Troupe, eivai oti, e^aufaq tou oti n rrapexopevri 
urrnpeoia arraiTei uiKpnc; 5iapK£iac; £^uTrr)peTr|or|, 5ev dvai arrapaiTriTO o £^uTrr|p£Tr|Tr|c; va 
Sripioupyei yia KaSe rreAaTri koi eva Kaivoupyio vnpa, coote va prropei va 5ex8ei koi veec; 
auvSeaeic;. DAr) n xpnoiun. rrAripocpopia jr\q orravTrioric; uTropd va x<^P£0"£i ueaa at sva 
datagram packet, to ottoio exei ueyiOTO ueyeSoc; 8KBytes. Ito UDP datagrams, to papoc; vr\c, 
axe5iaor)i; u£TaTOTri^£Tai, cmo ti"|v e^uTrnpeTriori tou T\tKdir\, avc\v auTOvopr) £^uTrr|p£Tr|or| tcuv 

TTOKETCjOV. 
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MTropou|j£, errfan^, va rrapaTripnaou|j£ tov Tporro |j£ tov ottoio o £^uTrr|p£Tr|Tr|c; "avoivei" to 
datagram socket, via T| "l v ^WH Tlj0V tto:k£T(juv : o KaTaaK£uaaTr|c; tou ovtikeiijevou 
DatagramSocket 5£X£tcm ttAeov to port ( 5r)A. to 8505 ), oto ottoio "rjKOuei" to socket, via veec; 
ouvSeoeic;. AkoAouSei o TrAnpric; KU)5iKac; via to Trp6vpa|j|ja tou e^uTrnpeTriTri : 

// The TimeServer for the time service... 

// Using UDP Datagrams and port number 8505 

//PetrosZerfos@1998 

import Java. io.*; 

importjava.net.*; 

import Java. util.*; // For the date functions... 

public class TimeServer { 

public static void main(String args[]) { 
// Our datagram socket for I/O 
DatagramSocket s = null; 

// Our packet for getting the request and sending the 

// reply 
DatagramPacket packet = null; 

// Create a receive buffer 
byte[] buf = new byte[256]; 

// Create the packet to receive the request 
packet = new DatagramPacket(buf, buflength); 

// now create a socket to listen in 
try{ 

s = new DatagramSocket(8505); 
} catch(Exception e) { 

System.out.println("Error : " + e.toString()); 
} 

// Now sit in an infinite loop and reply to the 

//queries... 
while (true) { 

// sit around and wait for a request 
try { 

s.receive(packet); 
} catch (Exception e) { 

System.out.println("Error : " + e.toString()); 
} 

// Get the client's info 
InetAddress cl = packet. getAddress(); 
int port = packet. getPort(); 
System.out.println("Client from " + 

cl.getHostAddress() + ":" + port + 

" requested the time."); 

// Construct the response and sent it back... 
String localtime = new Date().toString(); 
// Convert the localtime string to an array 

//of bytes 
localtime. getBytes(0, localtime. length(), buf, 0); 
// Construct the packet 
try{ 



EiaaywYn orr| vAwaoo: TTpoYpauucmouou Java 99 

packet = new DatagramPacket(buf, buf.length, cl, port); 

// Send it! 

s.send(packet); 
} catch (Exception e) { 

System.out.println("Error : " + e.toString()); 
} //End of while 

System.out.println("Client served..."); 

} 
} // End of main() 

} // End of TimeServer class. 

11.2.7 KaTaaKEuaaTE£ kcm Me6o5oi rr\<; Kkaor\<; DatagramSocket 

KaTaaK£uaaT£c; 

DatagramSocket() 

KaiaaK£ua^£i eva datagram socket koi to ouvSeei oe kottoio SiaSeoiuo port, oto 

|jriXQ v ni ja T0U tottikou host. 
DatagramSocket(int) 

KcrraoKEua^Ei eva datagram socket kcm to ouv5eei oth 8upa ttou Trpoa5iopi£eTai 

othv TrapaueTpo, otov tottiko host. 
DatagramSocket(int, InetAddress) 

KaTaoKEua^ei eva datagram socket koi to ouv5eei othv TOTriKr) 5ieu8uvor| Kai 8upa. 

Kai oi Tpeig KOTaoK£uaoT£i; eveipouv |jia SocketException e^aipeor], oe TTEpmrcuori aTTOTuxiac; 
oth Snuioupvia tou avTiKeiuevou. 

Me8o5oi 

closeQ 

KA£fv£i to datagram socket. 
get Local A ddress () 

Gets the local address to which the socket is bound. 

ETTIOTp£Cp£l TI"|V TOTTIKr) 5l£u6uVOI"|, OTr)V OTTOia TO SOCket £\£l OUV5£0£i. 

getLocalPortQ 

ETTIOTp£Cp£l TOV OpiSuO Slipac; OTO TOTTIKO Ur|X a Vr||-l a > OTOV OTTOiO TO SOCket £\£l 
OUV5£0£i. 

receive(DatagramPacket) 

A£\£Tai eva datagram ttoketo otto outo to socket. 
send(DatagramPacket) 

iTeAvei eva datagram TraKeTO ano outo to socket. 

11.2.8 KaTaaKEuaTE^ Kai MeGoSoi rr\q Kkaar\q Datagram Packet 

KaTaoK£uaoT£c 

DatagramPacket(byte[], int) 

KaTaoKEua^ei eva DatagramPacket, via Anipr) ttoketijov ue uhkoc; outo ttou 
Trpoo5iopi^£Tai ano Tqv 5euTepn TrapaueTpo. H Trpunri TrapaueTpoc; eivai o buffer 
otov OTToio 8a TOTro8£Tr)9ouv to 5e5oueva. 

DatagramPacket(byte[], int, InetAddress, int) 

KaTaoKEua^ei eva datagram packet via aTrooToAr) ttoketcov. H TrpcoTr) TrapaueTpoc; 
eivai to 5e5oueva oe uopcpr) TrivaKa ano bytes, n 5euTepn to ueveSoc; tou TrivaKa, 
£vco n TpiTr) Kai TETopTr) TrapaueTpoc; eivai n 5ieu8uvor| Kai o apiSuoc; Supac; 



Eioavcjuvri oir\ vAcuaoa rrpovpa|j|jaTia|jou Java 
100 

rrpoopio|jou avTknoixa. 

MeSoSoi 

getAddress() 

EmaTpecpei ti-|v IP 5i£u6uvor| tou urroAoYiOTri, otov orrofo to datagram 8a cnaASd, 

H an' tov orrofo exei rrapaAr|cp6£f. 
getDataQ 

ErriOTpecpei to 5e5o|j£va tou rraKETOu rrou eAape, n rrou 8a OTefAei. 
getLengthQ 

ErriOTpecpei to |jr|Koq tcuv 5e5o|J£V(juv tou ttoketou rrou eAape, n rrou 8a OTefAei. 
getPortQ 

ErriOTpecpei tov api8|j6 Supac; tou arro|jaKpua|j£vou host, arr' tov orrofo to rraKETO 

eAricpSei, ti tov api8|j6 Siipac; tou host, otov orrofo to rraKETO 8a OTaAef. 



